
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 




riu; 4 




»Si»fii<Mi OH A li 



Sect it m <n» (' D 



Submarine warfare, 
offensive and defensive 

John Sanford Barnes 



c7 



tSiH'tioH on K K. 




T^ 



mm 




HARVARD 
COLLEGE 
LIBRARY 




Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



SUBMARINE WARFARE. 



Digitized by 



Google 



Digitized by 



Google 



I 




Digitized by 



Google 



Digitized by 



Google 



SUBMARINE WARFARE, 



OFFENSIVE AND DEFENSIVE. 



OFFENSIVE TORPEDO SYSTEM, 



ITS EFFECTS UPON IBON-OLAD SHIP STBTEICS, AlO) 
IKFLXJENOB UPON FUTUBE NAVAL WABS. 



UEUT.-COmmiDEB J. S. BAINES, U. S. N. 



WITH ILLtTSTRATIONS. 



NEW YORK: 
D. VAN NOSTRAND. Publisher, 

» IfUBBAT ST. AHD S7 WABBBN ST. 
1869. 



Digitized by 



Google 



Vslar 53DB>-69 




ftkUrtd aooordloc to Aoi of Ooognm, In tU fmr 1869, bf 

D. VAN N08TRAND, 

In tlM Clerk*i.O0M,or Um DitUiei ODurt of the Unltwt BUtM for the Soatteni DbHrlol 

of New York. 



Digitized by 



Google 



PREFACE, 



Thb AuthoFi in presenting ibis work to the pablioi is 
perfectly well aware that there is much therein open to 
adyerse oritioism, and feels Terj confident that it will not 
be spared, particularly by his professional brethren of both 
branches of the service. 

He has only designed calling attention to a subject so 
fraught with consequences to the profession of arms, and 
to collate tiie history of the Torpedo, and the yarious ad- . 
vances made in this new system of warfare, in the hope 
. that it may prove interesting and instructive to those who 
have not found it convenient or practicable to gather to- 
gether the scanty scraps of information to be discovered, 
scattered here and there, among the contributions to mili- 
tary arts and sciences at home and abroad. 

Natal Aoadimt, * 

Jipie, 1868. 
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On page 164, for Plate XIY., read Plate XIL 
" 169, •• XV., •• XIX. 
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EAULY HISTORY OF GUNPOAYDER. 



CHAPTEB L 

aUNPOWDSn. — HISTOBT op its application to WAB. — BEABONS WHICH 
BETABDED ITS DKVXLOPlfXlIT AXD U8B. — UTILITT OP THE IMVEMTION, 
AKD BMPLOTMEMT Uff WAB HUMAKB. — ^IMPBOTEIIBSITS Df IH8THU- 
MENT8 ADAPTED TO ITS USE. — THE TOBPEDO. 

No iQTention of man ever created so great a cliange in 
warfare, and oonseqaently in the destinies of nations, as the 
oombination of the ingredients which compose gunpowder. 
Writers npon engines of war have ascribed the origin of 
the invention to various periods of history, and to differ- 
ent nations. Bat it would appear that, although the com- 
pound had been rudely manufactured by Arabs and Chinese 
to astonish and delight the curious, the discovery was not 
promulgated in Europe until the middle of the thirteenth 
century, when Boger Bacon declared that with ** saltpetre, 
charcoal, and sulphur, one could make thunder and lightning 
if he knew the arL'' Certain it is, that what to the 
Crusaders was known as ''Oreek Fire*' was some imperfect 
combination of nitre and sulphur ; and that as far back as 
the seventh century the rulers of the Bysantine Empire were 
acquainted with an incendiary substance of an extraordinary 
character, the composition of which was ordered to be kept 
as a state secret, and was so kept until the beginning of the 
thirteenth century. Then the secret escaped to the Arabs, 
and the substance was used by them to terrify the supersti- 
tious Crusaders, who resorted to prayers and supplications 
to avoid its effects, and spread throughout the world ex- 
aggerated accounts of its terrors. 
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14 EKQIHE8 OF WAB. 

It was not| howeyeri nntil the commenoement of the four- 
teenth •century that gunpowder was employed as an agent 
for throwing balls and stones. Although its explosiye char- 
acter was then known to monks and students of Christian 
nations, the Arabs were the first to avail themselves of its 
advantages'in their wars with the Spaniards, and from Bpain 
its use spread to the other countries of Europe, 

Still circumstances tended to check, rather than to de- 
velop, the improvement of fire-arms and artillery for a long 
period after the invention of guni>owder became generally 
known. 

The same sentimentality which in our times has denounced 
the use of torpedoes as contrary to humanity, prevailed to 
some extent with reference to gunpowder, and there was a 
general aversion to the newly invented arms, as calculated to 
extinguish personal bravery. The ruling classes, who made 
war their study and sole occupation, saw their armor, lances, 
and knightly prowess rendered useless, and they vigorously 
opposed the innovation. It was difficult to overcome the 
prejudices of the people in favor of ancient engines of war. 
Fire-arms and artillery were awkwardly constructed, and the 
gunpowder used in them was so wretched, that its real e£fects 
were insignificant when compared with that now in use. 
The ingredients were imperfectly freed from their impurities, 
and roughly mixed together oh a slab of marble. The com- 
pound thus made served better for pyrotechnical displays 
than for purposes of war, and, at best, formed only a nom- 
inal portion of the military engineer's resources, and would 
seem to have had more of a moral than a physical effect 

There was also a great lack of the mechanical skill neces- 
sary to adapt this new agent to purposes of war. Iron and 
brass were, during the 14th century, costly and scarce; 
great difficulties were encountered in working them, and in 
making guns sufficiently strong to stand the explosion of 
even the powder of that day. Saltpetre and sulphur were 
also rare and expensive mateiiala They could only be ob- 
tained in small quantities, at great expense and labor. 

However, in this invention, as in all arts and sciences. 
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THE TOBPEDO. 16 

progress was made. Schwartz disoovered that the granula- 
tion of gunpowder increased the force of explosion, and 
soon cannon and small arms figured in every siege and 
batUe. 

Men were no longer pitted against each other like gladi- 
ators in the amphitheatre, where victory declared itself in 
favor of the stronger brute. The musket was as powerful in 
the hands of a pigmy as in those of a giani Nations as 
as well as men were put more on an equality as to strength. 

While gunpowder is more terrific and destructive in its 
immediate effects than any of the former instruments of war, 
there seems to be no doubt that the discovery has been bene- 
ficial to the human race. Humanitarians are agreed that 
while war is the greatest of human calamities, its miseries 
are ameliorated by every improvement in military art ; and, 
however paradoxical it may at first appear, whoever increases 
the powers of destruction is engaged in the cause of hu- 
manity. 

Battles are not more bloody than formerly, but are shorter 
and more decisive. Submission to force of arms comes only 
with the exhaustion of one of the combatants, and that 
means is the best by which this condition of things is brought 
about in the shortest space of time. 

What^er may be the reluctance of Christian people to 
employ the modem implements of war, on the score of their 
** inhumanity to man,** ** self-defence is the first law of nature 
and the first duty of nations.** Qovemments act not only in 
their own interests, but in that of mankind, by supplying 
their armies and navies with weapons calculated to develop 
the greatest possible destructive force. 

It is needless to trace particularly the progress of improve- 
ment in arms and engines of war resulting from the discovery 
of gunpowder. The mechanical genius of each generation 
has been constantly directed to the subject, and has left be^ 
hind it vastly improved cannon and small-arms. 

Monster ordnance, incendiary shells, rifled cannon, breech- 
loading, magazined fire-arms and torpedoes have succeeded 
simpler and less destructive weapons. Every expedient t3 
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# 

destroy life which the ingenuity of an ingenious age can de- 
vise, is eagerly adopted, and the originator honored and en- 
riched, until it would seem that the only limit to progress in 
the art of destruction will be the advent of that period when 
wars shall cease to be the arguments of contentious hu- 
manity. 

Of all the inventions by which gunpowder has been 
adapted to war, the torpedo * is perhaps the most destructive 
and terrible in its immediate effects when successfully em- 
ployed, either as a mode of attack upon ships or defence 
against their operations. 

Until the war with Great Britain which secured the inde- 
pendence of the United States, military history furnishes no 
evidence that the machine now designated torpedo was ever 
employed as an engine of war, although nearly allied in its 
operation to the system of mining which followed closely 
upon the discovery of gunpowder. 

It shall be our purpose to show the reasons for this indif- 
ference, and, in tracing the history of the torpedo, to account 
in some measure for the failure to improve and the reluctance 
to use this truly formidable machine. 



* Torpedo is the popolor name of the electrio ray or skate, q( the family 
lorpedinedcB, It was called vofMcii by the Greeks, and torpedo by the Latins ; 
the Germans call it krampffiach, the French torpUle, and the English nwid-^ 
fish. It is said ** to kiU iU prey as by lightning." 
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OHAPTEB II, 



DAVID BUSHNXLL, TBI XNYENTOB OP T0RPBD0S8. — ^DSSOBIPTION OP HIS 
ORIGINAL MAGBINB. — HIS SXPKmiCKNTS IK 8UBMABIHB EXPLOSIONS. 
ATTEMPTS UPON THB "EAOLB" AND OTHKB ENGLISH SHIPS OP WAB 
IN NEW YORK HARBOR. — BURHNELL's FLOATUfO TOBPEDOBS. — AT- 
TEMPT TO USB THEM IN DELAWABB BIVER.— OENERAL WASHINCH 
ton's description and opinion op BUSHNELL's TOBPEDOBS. — CON- 
NECTICUT LEGISLATION IN REGARD TO THEH. — ^ATTESCPT UPON H. M. S. 
" CERBEEUS." — ^LETTEB OP COM.' STMONS TO B. A. SIB PETEB PABEEB. 
" BATTLE OP THE EEGS." 

To Dayid Bnshnell* of Oonneoticat is josUy attributed the 
idea of attacking a ship by applying to its submerged parts 
a magazine of powder, which, when exploded by devices con., 
trived for the purpose, should disable or destroy her. He 

* DaTid Bufllmell wm born in Saybrook, (now Westbrook) Ck>nn., in the 
year 1743. He entered Tale Ck>llege in 1771 and graduated in 1775. During 
hie collegiate career he turned hie attention to snbmarine warfare, and after 
leaTing college demoted hia time and patrimony entirely to the snbjeci He 
was noted for hii stadions habits, great inTentiTe genins, and eccentricity. 
The nnfortopate iMne of hii projects rendered him rery dejected. Disi^ 
pointed by hit fSnihires and the neglect of the Goremment, he went to France 
at the close of the war, where he remained for a number of years, when he 
letomed and settled in Geoigia, nnder the assmned name of Dr. Boah, deal, 
ring thna to conceal his identity and connection with the eariy efforts of his 
life. There he was placed at the head of one of the most respectable schools 
in the State, bat snbseqnenUy engaged in the practice of medidne, by which 
he amassed > considerable fortune. He was much beloved and respected by 
an who knew him, and died at the age of ninety years, in the year 183S. By 
hia will hia proper name became known ; hia executors were required to make 
Inquiries in the town of Saybrook for persona of the blood and fiunllyof Buah> 
neU, andwhocTerin the opinion of the executors was found to be most worthy, 
on the score of moral worth, ihould be regarded aa the sole lagaieei But 
should none of the kindred be found to ftUfll the condition set forth in the 
will, the estate was.to be transferred to Franklin OoUege, Qa. Legatees were 
lound in OonnecUcut, of whom Mr. Charles J. Bushnell of New York is a di- 
rect deecendant— ITAIte't JTZfforioal OoOeetUmB qf Chorgia, pp. 404-409 ; ifotot's 
Amniaoi Meehaide$, pp. 136-145 ; TVufiMdkmt qf Am. PHOm. 8oc, toL It., 
pp. 303-12; CkHM9 Navai IMary IT. &, Sec ed., toL L. pp. 63, 64. (2 toIs., 
1814.) 
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18 bushnell'b submabinb boat. 

may also be said to haye originated a plan for submarine 
navigation, in pnrsoanoe of which he oonstracted the first 
submarine boat capable of locomotion, of which there is anj 
accurate record in history. In its application as a means of 
warfare, he must have entire credit for originality. 

The following account of Oaptain Bushnell's invention was 
written by him, and read before the American Philosophical 
Society June 8, 1798: 

^* Oenend principles and construcHan of a evbmarine vessd, com* 
municated by David Bitshndl, of Connecticut, the inventor, in 
a letter of Chtober, 1787, to Thomas Jefferson, then Minister 
Plenipotentiary of the United States at Paris. 

«< The external shape of the submarine vessel bore some resem- 
blance to two upper tortoise shells of equal size, joined together ; 
the flue of entrance into the vessel being represented by the 
openings made by the swells of the shells at the head of the ani* 
moL The inside was capable of containing the operator, and 
air sufficient to support him thirty minutes, without receiving 
fresh air. At the bottom opposite to the entrance was fixed a 
quantity of lead for ballast ; at one edge, which was directly be- 
fore the operator, who sat upright, was an oar for rowing for- 
ward or backward, at the other edge was a rudder fo^ steering. 
An aperture, at the bottom, with its valve, was designed to ad- 
mit water for the purpose of descending, and two brass forcing- 
pumps served to eject the water within, when necessary for as- 
cending. At the top there was likewise an oar, for ascending 
or descending, or continuing at any particular depth. A water 
gauge or barometer determined the depth of descent ; a compass 
directed the course, and a ventilator within supplied the vessel 
with fresh air, when on the surfivce. The entrance into the ves- 
sel was elliptical, and so small as barely to admit one person. This 
entrance was surrounded by a broad elliptical iron band, the low- 
er edge of which was let into the wood whereof the body of the 
vessel was made, in such a manner as to give its utmost sup- 
port to the body of the vessel against the pressure of the water. 
Above the upper edge of this iron band there was a brass crown 
or cover, resembling a hat with its crown and brim, which shut 
water tight upon the iron band. The crown was hung to the 
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iron band with hinges, so as to torn OTer sideways when opened. 
To make it perfectly secure when shut, it might be screwed down 
upon the band by the operator, or by a person without 

" There were in the brass crown three round doors, one directly 
in front and one on each side, large enough to put the hand 
through. When open they admitted fresh air. Their shutters 
were ground perfectly tight into their places with emery, and 
were hung with hinges and secured in their places when shut 
There were likewise scTerol glass windows in the crown for 
looking through and ior admitting light in the daytime, with 
covers to secure them. There were two air pipes in the crown ; 
a ventilator which drew fresh air through one of the air pipes, 
and discharged it into the lower part of the vessel 

" The fresh air introduced by the ventilator expelled the impure 
air through the other pipe. Both air pipes were so constructed 
that they shut themselves, whenever the water rose near their 
tops, so that no water could enter through them. They open- 
ed themselves immediately aftei^ they rose above the water. The 
vessel was' chiefly ballasted with lead fixed to its bottom. When 
this was not sufficient, a quantity was placed within, more or 
less, according to the weight of the operator. Its ballast ren- 
dered it so solid that there was no danger of its oversetting. 
The vessel, with all its appendages and the operator, was of 
sufficient weight to settle it low in the water. About two hun- 
dred pounds of the lead at the bottom for ballast, could be let 
down forty or fifty feet below the vessel This enabled the 
operator to rise instantly to the sur&ce of the water in case of 
accident 

"When the operator desired to descend, he placed his foot upon 
the top of a brass valve, depressing it, by which he opened a 
large aperture in the bottom of the vessel, through which the 
water entered at his pleasnra When he had admitted a suf- 
ficient quantity, he descended very gradually. If he admitted 
too large a quantity, in/ order to obtain an equilibrium, he 
ejected as much as was necessary by the two brass forcing- 
pumps which were placed at each end. Whenever the vessel 
leaked, or he desired to ascend to the sur&ce, he also made use 
of these forcing-pumps. When the skilful operator had ob- 
tained an equilibrium, he oould row upward or downward, or 
continue at ^any particular depth, with an oar placed near the 
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top of the vessel, formed upon the principle of the screw, the 
axis of the oar entering the vessel. By taming the oar in one 
direction he raised the vessel, by taming it the other way he 
depressed it A glass tube, eighteen inches long and one inch 
in diameter, standing upright, its upper end closed, and its 
lower end, which was open, screwed into a brass pipe, through 
which the external water had a passage into the glass tube, 
served as a water-gauge or barometer. 

"There was a piece of cork, with phosphorus on it, put into 
the water-gauge, condensing the air within, and bearing the 
cork on its sui'face. By the light of the phosphorus, the ascent 
of the water in the gauge was rendered visible, and the det>th 
of the vessel ascertained by a graduated scale. 

"An oar formed on the principle of the screw was fixed in the 
fore part of the vessel ; its axis entered the vessel, and, being 
turned in one direction, rowed the vessel forward ; but being 
turned in the other, rowed backward. It was constructed to 
be turned by the hand or foot. 

"A rudder to the hinder part of the vessel, which commanded 
it with the greatest ease, was made very elastic, and might be 
used for rowing forward. The tiller was within the- vessel, at 
the operator's right hand, fixed at a right angle on an iron rod 
which passed through the vesseL ♦ ♦ ♦ 

"A compass marked with phosphorus directed the course 
above and under water. 

"The internal shape of the vessel, in every possible section of 
it, verged toward an ellipsis, as near as the design would allow ; 
but every horizontal section, although elliptical, was yet as near 
to a circle as could be admitted. 

"The body of the vessel was made exceedingly strong ; a firm 
piece of wood was framed parallel to the conjugate diameter, to 
prevent the sides from yielding to the great pressure of the in* 
cumbent water in a deep immersion. This piece of wood was 
also a seat for the operator. 

" Every opening was well secured. The pumps had two sets 
of valves. The aperture at the bottom for admitting water was 
covered with a plate perforated full of holes, to receive the 
water and prevent anything from closing the passage or stopping 
the valve from shutting. The brass valve might likewise be 
forced into its place with a screw. The air-pipes had a kind of 
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koUow sphere fixed ronnd the top of each, to secure the air-pipe 
Talves from injury. These hollow spheres were perforated full 
of holes for the passage of air through the pipes ; within the 
air-pipes were shutters to secure them, should any accident 
happen to the pipes or the valves on their tops. All the joints 
were exactly made, and were water-tight. 

"Particular attention was given to bring every part necessary 
to performing the operation, both within and without the vessel, 
beforo the operator, so that everything might be found in tho 
dark. Nothing required the operator to turn to the right hand 

or the left 

• 

** Description of a magazine and its appendages designed to be 
conveyed by the submarine vessd to the bottom of a ship. 

** In the fore part of the brim of the crown of the vessel was a 
socket, and an iron tube passing through the socket ; the tube 
stood upright, and could slide up and down six inches. At the 
top of the tube was a wood-screw, fixed by means of a rod, 
which passed through the tube and screwed the wood-screw fast 
upon the top of the tube. By pushing the wood-screw up 
against the bottom of a ship, and turning it at the same time, it 
would enter the planks. When the wood-screw was firmly 
fixed, it could be cast off by unscrewing the rod which fastened 
it upon the top of the tube. 

"Behind the vessel was a place, above the rudder, for carry- 
ing a large powder magazine. This was made of two pieces of 
oak timber, large enough, when hollowed out, to contain an 
hundred and fifty pounds of powder, with the apparatus used in 
firing ii A rope extended from the magazine to the wood- 
screw above mentioned ; when the wood-screw was fixed, and to 
be cast off from its tube, the magazine was to be cast off like- 
wise, leaving it hanging to the wood-screw. It was lighter than 
water, that it might rise up against the object to which the screw 
and itself were fastened. 

" Within the magazine was a dock, constructed to run any 
proposed length of time under twelve hours ; when it had run 
out its time, it unpinioned a strong lock, resembling a gun lock, 
which gave fire to' the powder. This apparatus was so pinioned 
that it could not possibly move till, by casting off the magazine 
from the vessel, it was set in motion. 
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'* The fikilfol operator could swim so low on the surface as to 
approach very near a ship in the night without fear of being dis- 
covered, and might, if he chose, approach the stem or stem with 
very little danger. He could ^nk very quickly, keep at any 
necessary depth, and row a great distimce in any direction he 
desired without coming to the surface. When he rose to the 
surface he could soon obtain a fresh supply of air, and, if neces- 
sary, he might then descend again and pursue his course. 

*' Experiments made to pi'ove Oie nature and useqf a aubmarine ix»- 
arf. 

''The first experiment I made was with about two ounces of 
powder, which I exploded four feet under water, to prove to some 
of the first personages in Connecticut that powder would take 
fire under water. 

*' The second experiment was made with two pounds of pow- 
der, enclosed in a wooden bottle, and fired under a hogshead, 
with a two-inch oak plank between the hogshead and the pow- 
der ; the hogshead was loaded with stones, as deep as it could 
swim. A wooden pipe, descending through the lower head of 
the hogshead and through the plank into the powder contained 
in the bottle, was primed with powder. A match x^ut to the pri^ 
. mihg exploded the powder with a very great effect, rending the 
plank into pieces, demolishing the hogshead, and casting the 
stones and ruins of the hogshead, with a body of water, many 
feet into the air, to the astonishment of the spectators. This ex- 
periment was likewise made for the satisfaction of the gentlemen 
above mentioned. 

"I afterwards made many exx>eriments of a similar nature, 
some with large quantities of powder. 

" In the finrt essays with the submarine vessel, I took care to 
prove its strength to sustain the great pressure of the incum- 
bent water, when sunk deep, before I trusted any person to de- 
scend much below the surface ; and I never suffered any person 
to go under water without having a strong piece of rigging made 
fast to it, until I found him well acquainted with the operations 
necessary for his safety. After that I made him descend and 
continue at particular depths without rising or sinking ; row by 
the compass ; approach a vessel ; go under her, and fix the wood- 
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screw into her bottom, etc., nntU I thought him sufficiently ex- 
pert to put my design into execution. I found, agreeably to my 
expectations, that it required many trials to make a person of 
common ingenuity a skilful operator. The first I employed was 
Tery ingenious, and made himself master of the business, but was 
taken sick in the campaign of 1776, at New York, before he had 
an opportunity to make use of his skill, and nerer recoTered his 
health sufficiently afterwards.* 

" After various attempts to find an operator to my wish, I sent 
one who appeared more expert than the rest from New York, to 
a fifty-gun ship, lying near Gbyemor's Islandf He went under 
the ship and attempted to &sten the .wood-screw into her bot- 
tom, but struck, as he supposes, a bar of iron. * * ^ Not being 
weU skilled in the management of the vessel, in attempting to 
more to another place, he lost the ship, and after seeking her in 
Tain for some time, he rowed some distance and tose to the sur- 
face of the water, but found daylight had advanced so far, that 
he durst not renew the attempt * * * * On his return from 
the ship to New York, he paraed Jiear Gbvemor's Island, and 
thought he was discovered by the enemy ; he cast off the maga- 
zine, as he imagined it retarded him in the swell, which was very 
considerable.! 

" After it had been cast off one hour, the time the internal ap- 
paratus was set to run, it blew up with great violence. 

"Afterwards, there were two attempts made in Hudson's 
River, above the dty, but they effected nothing. ♦ ♦ * Soon 
after this the enemy went up the river, and pursued the vessel 
which had the submarine boat on board, and sunk it with their 
shoi Though I afterwards recovered the vessel, I found it im- 
possible to prosecute the design any further. I had been in a 
bad state of health from the beginning of my undertaking, and 



* Tliit person wM Mr. Bsra Bnshnall, the brother of the inTe&tor.—T^ae)^ 
tr^9 MIL Jammai^ p, 63. 

t This is a mietske. The ship was the **Ee^** of 64 goiis, oommsnded bj 
Captain Dimoan, besring Lord Howe's flag. The operator mm Bergesai £ira 
Lee^— FUf SaUmaiCt JourwO, vcL iL 2f<K U pp, 95-100 (AprU, 1820;. 

t For sdetailed soeoimt of thksdTentare, see fiBKmafi*« JoKnioA AprU, 1820, 
pp. 95-100, where will be found a statement of the operator, Mr. Esra Lo^ 
taken from his own month bj Mr. Qriswold, and oommonioated to the Jour- 
nal bj ytw^i 
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was now very ill. The sitaation of public affairs was such, that 
I despaired of obtaining the public attention and assistance ne- 
cessary. ♦ ♦ ♦ I therefore gave oyer the pursuit for that time* 
and waited for a more favorable opportunity, which never ar- 
rived. 

"In the year 1777, I made an attempt from a whale-boat 
against the "Cerberus "frigate, then lying at anchor between 
Connecticut river and New London, by throwing a machine 
against her side by means of a line. The machine was loaded 
with i>owder to be exploded by a gun-lock, which was to be un- 
pinioned by an apparatus, to be turned by being brought along- 
side of the frigate. This machine fell in with a schooner at 
anchor, astern of the frigate, and concealed from my sight By 
some means or other it was fired, and demolished ihe schooner 
and three men, and blew the only one left alive overboard, who 
was taken up very much huri* 

" After this, I fixed several kegs under water charged with 
powder, to explode ui>on touching anything as they fioated 
along with the tide. I set tl\em afloat in the Delaware, above 
the English shipping at Philadelphia, in December, 1777. I was 
unacquainted with the river and obliged to depend upon a gen- 
tleman very imperfectly acquainted with that part of it, as I af- 
terwards found. We went as near the shipping as we durst ven- 
ture. I believe the darkness of the night greatly deceived him, 
as it did me. We set them adrift, to fall with the ebb upon the 
shipping. Had we been within sixty rods, I believe they must 
have fallen in with^ithem immediately, as I designed ; but as I af- 
terwards found, they were set adrift much too fax distant, and 
did not arrive until after being detained some time by the frost ; 
they advanced in the daytime in a dispersed situation and under 
great disadvantages. 

" One of them blew up a boat with several persons in it, who 
imprudently handled it too freely, and thus gave the British that 
alarm which brought on the ' Batttle of the Kegs.' The above 
vessel, magazine, etc., were projected in the year 1771, but not 
completed until the year 1775. 

D. BUSHNELL." 



* See copy of Ck>mmodore Sjmons' letter to Bear-Admiral Sir Peter Park- 
er, Utfra. 
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The foUowinff is an extract from a letter of (General Wash- 
ington's to Mr. Jefferson, dated Mount Vernon, 26th Septem- 
ber, 1786, two years preyious to the foregoing oommnnioa- 
tion: 

"I am sorry that I cannot giye you full information respecting 
Boshnell'B projects for the destmction of ships. No interesting 
experiments hsTing been made, and my memory being bad, I 
may in some measure be mistaken in what I am about to rehtte. 
Bushnell is a man of great mechanical powers, fertile in inyen- 
tions and master of execution. He came to me in 1776, recom- 
mended by Gbvemor Trumbull and other respectable characters, 
who were converts to his plans. Although I wanted faith my- 
seli^ I furnished him with money and other aids to carry his 
plan into execution. He labored for some time ineffectually, 
and, though the adyocates for his schemes continued sanguine, 
he never did succeed. One accident or another always inter- 
vened. I then thought, and still think, that it was an effort of 
genius, but that too many things were necessary to be com- 
bined to expect much from the issue against an enemy who are 
always upon guard. 

"That he had a machine so contrived as to carry him under 
water at any depth he chose, and for a considerable time and 
distance, with an appendage charged with powder, which he 
could &sten to a ship, and give fire to it in time sufficient for his 
returning, an^ by means thereof destroy it, are facts, I believe, 
which admit of little doubt. But, then, where it was to operate 
against an enemy, it was no easy matter to get a person hardy 
enough to encounter the variety of dangers to which he would 
be exposed — ^first, from the novelty ; secondly, from the diffi- 
culty of conducting the machine and governing it under water, 
on account of the current ; and thirdly, from the consequent 
uncertainty of hitting the object devoted to destruction, without 
rising frequently above water for fresh observations, which, 
when near the vessel, would expose the adventurer to discovery, 
and to almost certain death. To these causes I always ascribed 
the failure of his plans, as he wanted nothing that I could 
frimish to insure the success of it 

" This, to the best of my recollection, is a true statement of 
the case ; but Humphreys, if I mistake not, being one of his con- 
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yertsf, will be able to give you a more perfect account of it than 
I have done." * 

That the Oonnectiont authorities were conyerts to Mr. 
Boshnell's plans will appear more folly from the following 
extracts from the acts of the Gbvemor andOoancil of Safety, 
or the Oommittee of War, called by the Gbyemor, and held 
at different places, fiX)m the 7th day of June, 1776, until the 
6th day of May, 1778 : : 

" 1776. In session, February 2 (New Haven). — ^Mr. Bushnell, 
by request of the Govemor and Council, appeared before them, 
and gave an account of his machine for blowing up ships, etc., 
which he explained. After he retired, the Govemor and Ck)uncil 
voted that they were under obligations of secrecy respecting the 
machine, and that the Deputy-Governor should reward Mr. 
Bushnell for his trouble and expenses for attending, and inform 
him that the (Governor and Council folly approved of his plan, 
and would like to have him proceed, and make every necessary 
preparation and experiment about it. With expectation of proper 
notice and reward." 

'^1777. In session, April 22 (Lebanon). — ^David Bushnell, 
with Colonel Huntington, appeared before the Govemor and 
Coimcil, and exhibited a specimen of a new invention for annoy- 
ing ships, etc. (torpedo). The Goveimor and Council gave him 
an order on officers, agents, and commissaries, to afford him as- 
sistance of men, boats, powder, lead, etc., as he might want, de- 
livered him without stint" 

The latter invention was probably the one with which, a 
few months afterwards, he made the attempt upon the 
** Cerberus," the result of which is described in the following 
letter from Commodore Symons to Bear-Admiral Sir Peter 
Parker, dated Aogost 15, 1777 : 

"Wednesday night, being at anchor to the westward of New 
London in Block Point Bay, the schooner I hod taken, at anchor 
dose by me, astem, about eleven o'clock at night, we discovered 

^ Sparks' Washington, vol ix., pp. 134-6. 
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a line towing astern that came from] the bows ; we immediately 
conjectured that it was somebddj that had veered himself away 
by it^ and began to haul in ; we then found that the schooner 
had got hold of it (who had taken it for a fishing line), gathered 
in near fifteen fathom, which was buoyed up by little bits of 
sticks at stated distances, until he came to the end, at which was 
fastened a machine, which was too heavy for one man to haul 
up, being upwards of 100 cwt. ; the other people of the boat turn* 
ing out, assisted him, got it upon deck, and were unfortunately 
examining it too curiously, when it went off like the sound of a 
gun, blow the boat to pieces, and set her in a flame, killed the 
three men that were in the stem ; the fourth, who was stand- 
ing forward, was blown into the water ; I hoisted out the boat, 
and picked him up much hurt ; as soon as he could recollect 
himself, he gave me the following description, as near as he could 
remember. It was two vessels shaped like a boat, about twenty 
inches long, and a foot broad, secured to each other at the dis- 
tance of four feet, by two iron bars, one at each end, and an iron 
tube or gun-barrel in the centre, which was loose (as he had 
himself turned it round with his hand) ; they swam one over the 
other, the upper one keel upwards; the lower swam properly, but 
was so under water as^ust to keep the upper one a few inches 
above the surface ; to the after iron bar hung a flat board, to 
which was fixed a wheel about six inches in diameter, and com- 
municated itself to one on the upper side of the boat, of a lesser 
diameter ; opposite to these was another wheel, on the flat of 
the under one or loaded vessel, which had likewise communica- 
tion with the wheels of the upper boat ; it was covered with lead, 
and the keel heavily loaded in order to keep it down in the 

water. 

" The fotal curiosity of the seamen (who unfortunately had been 
bred in working in iron) set this wheel agoing, which it did with 
great ease backwards and forwards, and during their looking at 
it, which was about five minutes from the time of its being first 
put in motion, it burst Upon examining round the ship after 
this accident, we found the other part of the line on the larboard 
side buoyed up in the same manner, which I ordered to be' cut 
away immediately for fear of hauling up another machine, which 
I concluded was fast at the end, and might burst when near the 
ship. 



Digitized by 



Google 



28 con. SYM0N8* BEPOBT. 

" The mode these villains most have taken to have swif tered 
the ship, most have been to have rowed off in the stream a con- 
siderable distance ahead of the ship, leaving one of their infer- 
nals in shore, and floating the other at the distance of the line, 
which, from the quantity that we have got on board (near 70 
fathoms), and what the man teUs me they saved in the schooner, 
which was upwards of 150 fathom more, must have been near 800 ' 
fathom ; they at the length of this line put the other in the 
water, and left it for the tide to float down, which in this place 
runs very strong. 

"As the ingenuity of these people is singular in their secret 
modes of mischief, and as I presume this is their first essay, I 
have thought it indispensably my duty to return and give you 
the earliest information of the circumstances, to prevent the like 
fatal accident happening to any of the advanced ships that may 
possibly be swiftered in the same manner, and to forbid all sea- 
men from attempting hauling the line, or bringing the vessel 
near the ship, as it is filled with that kind of combustible that 
burns though in the water. 

" I am, sir, etc., 

"J. Stmons. 

" To Bear- Admiral Sib Peter Fabkeb4 

" P. S. Having made a model as near as I could, from the de- 
scription of tlie man who was saved, and sending for him to in- 
quire if the model represented the machine he saw, ho informed 
me the large wheel on the flat of the upper board was made of 
wood, with iron spokes, sharp at the end and projected about an 
inch without the gunwale of the boat, in order to strike into the 
side in hauling up, and by that means set the wheels in motion, 
which in five minutes after it had been moved by the people, 
burst ; it is therefore very fortunate I ordered the other to be 
cut away, for had it touched under the hollow of the counter, in 
hauling up, so as to set the wheels in motion, there is no know- 
ing what damage it might have done, either to the ship or 
people."* 

* For Airiher infonnation oonoemhig Bnshnell's apparatoB ond experi- 
ment, see Lendnm'8 Am, JJew., vol it, pp. 163-164; Thacher*s Mil Journal, 
at 1817, pp. 63, 121-124, 361-362; Jiforse's Am. Oeog., ecL 1805, voi L, f. 
454; AlMs Am, Biog, DicL, Zded. 1857, p. 174; Uimnan's lUstor, OoUeclUmsof 
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The following winter we find Mr. Bushnell engaged in freah 
adyentures with a third contriyanoey of which we have no 
partioolar description. We only know that it was a floating 
torpedo in the shape of a keg, and designed to explode bj 
contact According to some aoconnts, one of these kegs de- 
mcdished a yessel near the Long Island shore. About 
Christmas, 1777, he set out from Bordentown and proceeded 
down the Delaware, casting adrift a great number of his 
kegs, in order to annoy the British shipping at Philadelphia. 
Unluckilj, the yerj night of his enterprise the yessels were 
hauled into the docks to ayoid the ice. The enemy were 
sufficientlj alarmed, howeyer, to man the wharyes and ship- 
ping, and open a brisk fire upon eyery floating object This 
engagement was made the subject of a humorous song, en- 
titled '' The Battle of the Eegs," bj the Honorable Francis 
Hopkinson, the author of *'Hail, Columbia," which is an 
amusing relic of the times, and will be found in the works of 
that author. 

Mr. BushnoU senred throughout the war under a commis- 
sion as Captain in the corps of Sappers and Miners. At his 
death, an unfinished model was found amongst his effects, 
which was eyidentlj intended for a torpedo. It senres to 
show that, notwithstanding his failures, his mind still clung 
to the great project of his life. 

Ommedieut; WMcm qf David HwmphritM, pp, 29S-303; Ifemoin of Gen. Hnik, 
p, 69; LoB$big*a FMd Book Bev., voL it, p, 814; Cuiler*8 l^t ^ Pu/iuim, pp. 
237, 332; Uovoiu Am, Mtth., p, 13a 
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CHAPTEB IIL 

BOBKBT TUI/rOH PB0P06ES THB TOBFDO 8T8TBIC TO THX FBSVGH OOT- 
EBNMESrr. — ^PBOOKKDIHOB UNDKB THX AUTHOBTTT OV THX FBXMGH 
COHSUULTB. — DBBCBIFTIOH OF HIB FIB8T UACmxm, THX ** HAUTILD8." 

- — ^XXPXBIMXirTS. — M. ST. AUBDl's BXPOBT. — FULTOH IH EHOUkNIX 

OATAMABAH KXFEDITIOM. — ^DXBTBUOnOM OF THX DOBOmXA. — ^ALABM OF 
THX XHOUSn AT TUX UXBUI^U — ^FULTOX's PLAK8 ABAN1X>NXD IX XKCH 
LAND. — PAYMKMT TO HDC OF i&16,000. — HIS BETDBM TO TUX U. 8. 
AMD XXPBEIMKNTS THXBX. — ^BBOXnrXS OOTXBHMKNTAL ASBtBTAHCX. — 
DX8CBIPTIOH OF HIB TOBPXDOKB. — ^ATTXMPT UPOH TUX U. 8. B. *' ABODB." 
OPPOBinOM KMOOUXTKBXD FBOM COM. BODOKBB, AXD HIB OFFICIAL 

• BXPOBT. — BXP OB T8 OF THX OOMMIBBIONXBB. — ^FULTOM'b XXPLAMATIOMB. 
— ^ATTKMPT UPOM XMOUBH SmPB DUBIMO THX WAB OF 1812. 

The sabject seems to have slept and been forgotten tot a 
period of twenty years, when Bobert Falton, sojourning in 
France, revived the system^ and proposed it to the Gt>yem* 
ment of that country. He seems to have had a correct idea 
of the vast power of submarine explosions, and his busy and 
inventive genius was whoUy given to the development and 
recognition of the system as a legitimate means of war&re. 

In the year 1797 Fulton constructed a machine by which 
he designed ** to impart to carcasses of gunpowder a progres- 
sive motion under water to a given point, and there explode 
them." The French Government, to which he applied for 
aid to carry on his experiments, rejected his plans as entirely 
impracticable, although he held out to it the seductive pros- 
pect, ** To deUver them and all the world from British op- 
pression " by their adoption.* 

The change in the government, by which Napoleon became 
its head, with the title of First Oonsul, gave him new hope, 
and he renewed his application for assistance with such suc- 

* Admiral DaoreB, to whom Fulton explained his plans, is reported to have 
treated the proposition and the proposer with great contempt, saying, as he 
tnmed him ont of his oi&ce, *' Qo, sir, yoor invention may be of use to the 
Algerines and corsairs, bnt learn that France has not yet abandoned the 
ocean.** 
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cess ihat a commission was appointed to give him the desired 
meansy and to witness and report the result of his experiments. 

Folton immediately built a plunging-boat, which, like all 
new and strange inyentions, was very far firom perfect 
in its arrangements, and, with a daring rarely equalled, he 
commenced a series of experiments, which cannot be stigma- 
tized as failures. His faith in his inyention is evinced by the 
boldness with which he risked his life. 

On the 8d of July, 1801, in the harbor of Brest, with sey- 
eral companions, he descended in his boat to the depth of 
twenty-five feet from the surface, where he remained for one 
hour in utter darkness. He then ascended, and, provided 
with candles, again descended, remaining, however, but a 
short time, as the burning candles made great inroads upon 
his stock of air, of which he had no other supply than tiiat 
contained in the boat itseli 

Having demonstrated to his satisfaction that he 
could descend to any given depth and reascend to 
the surface at will, and that he could live for a 
considerable time without fresh supplies of air, he im- 
proved his machine by the addition of windows of thick 
glass, a wheel and crank to give the boat locomotion above 
as well as below the surface, and masts and sails capable of 
being struck in a few moments, when he desired to plunge. 
He also added an ' air chamber of copper of a cubic foot 
capacity, into which he compressed two hundred atmospheres, 
intended as a reserve supply of air. « 

With the machine thus improved, Fulton repeatedly de- 
scended to various depths, and succeeded in moving about 
under water in any desired direction at the rate of about one 
mile per hotar ; and upon one occasion remained beneath the 
surface for the space of four hours and twenty minutes, when 
he came to the surface without experiencing any inconve- 
nience from so long a stay. 

Satisfied with the performance of his boat, he next made 
numerous experiments with his *' submarine bombs," to which 
he now gave the name '' torpedoes,** and baptised the boat 
« Nautilus." 
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Bj the direction of the Commissioners a small vessel was 
provided, and Fnlton directed to destroy it He placed 
under the vessel a torpedo containing but twenty pounds of 
powder, by means of the " Nautilus/' which speedily blew 
her into fragments. This seems to be the first instimce on 
record of the effect of submarine explosions upon shii>s. It 
occurred in August, 1801. 

M. St. Aubin, a member of the Commission gives, in the 
Journal de Commerce of the 20th of January, 1802, an ac- 
count of Fulton's experiments, from which the fc^owing 
curious extract is taken : 

«The diving-boat, in the construction of which M. Fulton is 
now employed, will be capacious enough to contain eight men 
and provisions for twenty days, and will be of sufficient strength 
and power to enable him to plunge one hundred feet under water, 
if necessary. He has contrived a reservoir of air which will 
enable eight men to remain under water eight hours. When the 
boat is above water it has two sails, and looks like a common 
sail-boat ; when it is to dive, the masts and sails are struck. In 
making his experiments, M. Fulton not only remained a whole 
hour under water with three companions, but kept the boat 
parallel with the surface at any given depth. He proved that 
the compass points as correctly under water as on the surftice, 
and that while under water the boat mode way at the rate of 
half a league an hoiir, by means contrived for the pui*i)O80. 

" It is not twenty years since all Europe was astonished at the 
first ascension of men in balloons ; perhaps in a few years they 
. will not be less surprised to see a flotilla of diving-boats, which, 
on a given signal, shall, to avoid the pursuit of an enemy, 
plunge under water, and rise again several leagues from the place 
where they descended t But if we have not succeeded in steer- 
ing the balloon, and even were it impossible to attain that ob- 
ject, the case is different with the diving-boat, which can be 
conducted under water in the same manner as upon the sm-face. 
With these qualities, it is fit for carrying secret orders, to succor 
a blockaded port, and to examine the force and position of an 
enemy in their harbors. These are sure and evident benefits 
which the diving-boat at present promises. But who con foresee 
all the consequences of this discovery, or the improvements of 
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which it is susceptible? M. Fulton has already added to his 
boat a machine, by means of which he blew up a large boat in 
the harbor of Brest ; and if by fatore experiments* the same 
effects can be produced upon frigates and ships of the line, 
what will become of navies, and where will sailors be found to 
man ships of war, when it is a physical certainty that they may 
at any moment be blown into the air by means of diving-boats, 
against which no human foresight can guard them 7" * 

It must be borne in mind that all Fulton's experiments 
with plunging-boats were made with the machine originally 
constructed, improved from time to time, as new ideas sug- 
gested themselves or difficulties arose. Owing to lack of 
means and encouragement, the boat St Aubin refers to was 
never completed. 

Failing in inducing the French Oovemment to adopt or 
further his schemes, and, it is alleged, at the solicitation of 
friends in England, Fulton withdrew to that country, in the 
hope of obtaining the countenance and assistance he needed 
to demonstrate the value of his system and put it into prac- 
tical operation. 

Fulton arrived in London in May, 1804, and proceeded at 
once to lay his torpedo and plunging-boat schemes before 
the British Ministry.f He assumed the name of Francis, in 

* NSUm* IUgl$ier, rot ir., p. 366 ; also, EuropeoM MaguMim, April, 1812, 
p. 346. 

t LoxDoy, Dee. 13, 1808.— Aboni three jeart ego, % maa of grave and mjt- 
terioos carriage of body made his appearance in a certain daat of faahlonable 
■ooiety in London, under the name of Frand$; It was shortly whispered 
aboai thai he was a Yankee American, whose real name was Fulton, ex- 
pairiated for reasons of State. He was undoubtedly an intelUgeni and ingeni- 
ous man, which recommended him to the notice of sereral soientiftc parsons 
in the metropoUs, under whose patronage he was encouraged to lay certain 
projects before this Ooremmeni ; among the rest was the mAmarbm 6om^, 
u^ch he palmed upon his official patrons as an original iuTcntion of his own, 
to be transferred exelusiroly to the use and behoof of the English nation. * * 
Mr. Frauds, oUat Fulton, receiTcd a Tety liberal gratuity, and took himself 
oft He had hardly gone when it was disooYSced that he had been hawking 
his Merc< al Paris. • • * The iuTention is al least ten years old, and is 
attributed to a Mr. BushneU ; so that unless Mr. F. can make out a right to 
that name by an additional ottot, he is liable to the imputation of haTing te- 
ceiTed our moaey under false pretenoes.~Xau. CkrwL^ toL zx., p. 45X 
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order, as was supposed, to conceal his identity from the 
French. Mr. Pitt, then Prime Minister of England, was 
greatly impressed with the importance of the proposed 
system, and exclaimed, when the force of submarine explo- 
sions were explained to him, that '' Such a system, if success- 
fully introduced into practice, could not fail to annihilate all 
military marines.*' Lords Mulgrave, Melville, and Gastle- 
reagh all manifested great interest in the plans of Fulton, 
and determined upon a course of experiments which should 
test their value. A commission was accordingly appointed 
in Jtme to examine and report upon the torpedo and pltmg- 
ing-boat system. The commissioners were Shr Joseph Banks, 
Mr. Cavendish, Sir Home Popham, Major Oongreve, and 
John Bennie. 

It was a long time before they met, and when they did 
they at once pronounced the plunging-boat scheme entirely 
impracticablcr 

In October, 1804, an expedition against the French ship- 
ping lying at Bologne, called the " Catamaran Expedition," 
was fitted out with a view to test Fulton's torpedoes. Owing 
to a variety of causes, it failed of results.* A year after- 
wards another attempt was made, Fulton himself accompany- 
ing the expedition. Two officers — Captain Siccombe and 
Lieutenant Payne, of the navy — succeeded, with their boats, 
in placing two of Fulton's torpedoes, united by a coupling- 
line, between the buoys and cables of two French men-of- 
war lying in the harbor of Boulogne. In both cases the 
torpedoes exploded without inflicting any damage upon the 
vesseb.t Ftdton accounted for the failure to destroy them 

* The GaUmaran Expedition wai proposed by Fulton, and carried out, 
under his superintendence, by Admiral Lord Keith, commanding the English 
squadron off the coost of France, whose official report will be found in the 
yaval atran,, vol. xiv., p. 314. The " coffers" or catamomns, were shaped 
like a coffin, were made of plank lined with load, and exploded by clock-work. 
A reward was given for bringing off the pin which started it in motion. 
They were towed in amongst the French ships at night by boats, and cast 
adrift so as to foul the hawses of the ships. Many exploded, but no serious 
damage resulted. 

t For the French official report of thisattack, see Nav, Chr„ voL xiv., p. 339. 
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by the &ot that the torpedoes exploded on the Borface and 
cdangside the vessels, instead of b&neath them, and to insure 
thereafter thb necessary condition, he united the coupling- 
line to the torpedoes by means of a span, asshown in PL IL, 
Fig. 8. This arrangement, he averred, would cause the 
torpedo to dive beneath the bottom of the ship when 
influenced by the tide. PL IL, Figs. 2, 3, and 4, illustrates 
this idea.* 

These failures, however well accounted for, threw great 
discredit upon the proposed system. Mr. Pitt alone still be- 
lieved in Fulton, and encouraged him to persevere. He 
caused a stout Danish brig, the ** Dorothea," to be provided 
and anchored near his own country seat at Deal, which, after 
repeated experiments with his new coupling-line, Fulton 
succeeded in blowing to atoms with a torpedo containing 
170 pounds of powder. This occurred on the 16th of Oc- 
tober, 1806, in the presence of a large concourse of spec- 
tators, amongst whom were the commissioners and a number 
of naval and military officers of high rank, one of whom. 
Captain Kingston, loudly asserted, a few minutes before the 
'^ Dorothea " was blown up, that *' If one of the machines 
were placed underneath his cabin while he was at dinner, he 
should feel no concern for the consequences.'* t 
' ' ' I .M^i^— ^^— ^— ^ 

* Fulton*! Torpedo Wm. 

t Deal, OeL 10, 1806.— On Monday, Mr. Fruieifl, who last jear oontriTed 
the OatunAian Eipedition, end oonstmoted the maohinee which Sir Home 
Popham ran among the enemj'a flotilla at Bonlogne, arriTed here from 
Dorer, to blow np a brig of 800 tons with hia newlj-inTcnted e^tamarana. 
* * ^ Great orowda aatembled on the beach near Walmer Oaatle, oppodte 
which the brig laj. I nw aereral people working aboni her, bai till dark 
the brig remained nnhnrt, and the people, mnoh disappointed, rery liber- 
ally oorsed Mr. Francis and his catamarans. On Tneaday he appeared on 
the beach with Lady Stanhope, niece to Mr. Pitt, and tied his pocket- 
handkerchief to his cane, made a aignal to the brig. A galley darted on! 
from the brig and threw something into the water. Mr. Francis drew oai 
his watch, and taming to the lady, said : *' Illteen minntes is her time.** 
In sixteen minutes the explosion took place. * * * It is impossible to 
oonoeiye of a more complete decomposition of a T ssse l , or a more dreadftU 
craah of materials. It was the most cnrions experiment of modem times, 
for who would not *haTe oonolnded that the powder wonld q>end its force 
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Fulton was highly elated with his success, and, in a letter 
to Lord Castlereaghy thus describes the experiment : 

" Yesterday, about four o'clock, I made the intended experi- 
ment on the brig, with a carcass of one hundred and seventy 
pounds of powder. Exactly in fifteen minutes after drawing the 
peg and throwing the carcass into the water, the explosion 
took place. It lifted the brig almost bodily, and broke her in ^ 
two. The ends sunk immediately, and in one minute nothing 
was to be seen of her but floating fragments. In fact, her an- 
nihilation was complete, and the effect most extraordinary. 
The power, as I had calculated, passed in a right line tlirough 
her body, that being the line of the least resistance, and carried 
all before it At the time of her going up, she did not appear 
to make more resistance than a bag of feathers, and went to 
pieces like a shattered eggnahelL" 

The success of this experiment, showing as it did the vast 
power of submarine explosions, alarmed the English, and 
particularly the naval authorities. The Earl St. Yincent, 
when Fulton explained the torpedo, and the result of the 
" Dorothea " experiment, reflected for some time, and then 
said : "Pitt was the greatest fool that ever existed, to encourage 
a mode of vxir which they who commanded the seas did not want, 
and which, if successful, would deprive them of it.'* 

England at this time was mistress of the seas, a dis- 
tinction gained by many a hard battle fought upon the 
ocean. Her fleets scoured the seas, attacked the fortified 
harbors, and destroyed the commerce of her enemies. Her 
navy wad, as now, the pride and first object of solicitude of 
her rulers and people, and, more than all ebe combined, 
gave to her the position she held amongst the nations of 
Europe. 

It is natural that she should have viewed with dislike a 
project which by any possibility would weaken or tend to 
neutralize the power she enjoyed by virtue of the strength 

upon the water, which is moTable, and not pass through the strong bottom 
of a ship ? Why was the report so inconsiderable whei) the effect was so 
great?— iVov. Chwn., ToL xiv., p. 342. 
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of her navy and the seaman-like qaalities of her people, 
and it is asserted that propositions were now made to Fulton, 
for a sum of money, to suppress his inyentions, so that 
none should derive any advantage from them, and that he 
refused the offer with great indignation. * 

At all events, no one could now be found to listen to him, 
and Fulton at last turned his attention to his own country 
for the material aid and encouragement so necessary to the 
prosecution of his plans. 

He returned to New York in December, 1806, and imme- 
diately presented his schemes for submarine war to the 
Secretary of State, Mr. Madison, and the Secretary of the 
Navy, Mr. Smith. A certain sum was authorized to be ex- 
pended under Fulton's direction. A vessel was prepared to 
be submitted to his operations, which, after many fruitless 
efforts and great disappointment, he succeeded in blowing 
up on the 20th of July, 1807, in the harbor of New York, 
with results simflar to tiiose in the '' Dorothea " experiment 

This experiment was adve^sed to come off at a certain 
hour, and a large number of spectators assembled to witness 
it For reasons afterwards explained, it was not until several 

^ Imfbual PiiTJAMKifT, HousB OF LoBDfl, Tutadoy, June 5, 1810.— Earl 
Stanhope adrerted to the experimants tried aome yean back off the French 
ooaat» and ainoe then In America, by a Hr. Fnlton, for the aaoertainlng of a 
mlschlerona and horrid mode of deatroying ▼eaacli of any aice while floating 
in the water. He then went through the history of theae terrible inTentiona. 
• • This person (Folton) was inrited orer here, and his Lordship had 
seen an engagement between him, Hr. Pitt, and Lord Helyille, agreeing, in 
certain erents, to giTC him £40,000. After the failure of the trial at Boulogne, 
his claim was refened to certain scientific umpires, who awarded him 
£16,00Q, Since then he has made experiments in America, where both Jef- 
ferson and Madison were present. His Lordship was led, at the present mo- 
ment particulariy, to this motion, by a pamphlet he had )ust reoeiTed fh>m 
America, containing the particulais, with platea illustratiTe of the nature and 
effects of the iuTention . [Fulton's Torpedo War. ] What he wanted to know 
was this— what had been dono by Gotemment in the way of proriding a 
remedy, and to what extent ? For the purpose of ascertaining this, he had 
fimmed a motion, which he read, describing an account of the measures taken 
to counteract the effects ^ these submarine carcasses and explosions, and of 
the torpedo triggers, etc., etc. The motion was lost by a minority of scTen- 
teeuTotes. 
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hours after the time annoanced for the explosion, and re- 
peated trials, that the result was accomplished. The ex- 
periment was generally denounced as a failure, although it 
afforded additional proof of the annihilating effects of sub- 
marine explosions. 

In a letter addressed to the authorities of New York, 
Fulton explained the imperfections of his torpedoes ^to be 
purely mechanical, and easily overcome. In this letter he 
asserts that the weight of the gun-locks capsized the tor- 
pedoes when placed in the water, and threw out the primings 
in the pans ; and added : 

^Having now clearly demonstrated the great effect of 6X7 
plosions under water, it is easy to conceiye that, by organization 
and practice, the appUcation of torpedoes will, like every other 
art, progress in perfection. Little difficulties and errors will 
occur in the commencement, as has been the case with all new 
inventions ; but where there is Uttle risk, Uttle expense, and so 
much to be gained, it is worthy of consideration whether this 
system should not have a fair triaL Gunpowder has, within 
the last three hundred years, totally changed the art of war, and 
all my reflections have led me to believe that this application of 
it will, in a few years, put a stop to maritime wars, give that 
Uberty on the seas which has been so long and anxiously de- 
sired by every good man, and secure to America that Uberty of 
commerce, tranquiUity, and independence which will enable her 
citizens to apply their mental and corporeal faculties to useful 
and humane pursuits, to the improvement of our country and 
the happiness of our whole people." 

Not discouraged by the seeming indifference of the people, 
or deterred by failures, Fulton addressed himself with re- 
newed energy to the task of arousing interest and confidence 
in his plans. He published a pamphlet entitled '^ Torpedo 
War; or. Submarine Explosions," with the motto, "The lib- 
erty of the seas will be the happiness of the earth." It was 
addressed to the President and to both Houses of Congress, 
and it contained a description of his torpedoes, the manner 
of using them, and an account of all his Axperiments. 

The result of his unwearied importunities was an act of 
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Congress, passed March 80, 1810, authoriziDg ihe expendi* 
tore of $6,000, tinder ihe directions of the Secretary of the 
NaTj, in trying practically the nse of torpedoes. 

A commission was dnly appointed to witness the experi- 
ments and report results.* Commodore Bodgers and 
Captain Channcey, of the Na^y, were also directed to assist 
in every way in giving the system a fair trial. 

In the month of September, 1810, the commissioners met 
Mr. Fulton in New York^ who proceeded to explain his torpe- 
does and methods of operating them. ^ 

The following are the descriptions of these machines : 

PL L, Fig. 1, represents the anchored torpedo, so arrtoged as 
to blow np the vessel which should rjm against it £ is a cop- 
per case, two feet long, twelve inches diameter, containing 
one hundred pounds of powder. ^ is a brass box containing 
a lock similar to a gun-lock, with a barrel two inches long, to 
contain a musket charge of powder ; the box, with lock cock- 
ed and barrel charged, is screwed to the copper case. jETis a 
lever attached to the lock and holding it ready to fire. C is 
a deal box filled with cork, lashed to the case (B). The cork 
renders the torpedo about ISlbs. lighter than water ; it is held 
by the weight (F) and anchor (0). During flood tide it will 
rest as represented ; at slack water it will stand at D, at ebb 
tide at jF. 

Fulton proposed an arrangement to be attached to the box 
(C), which would hold the torpedo under water for a day, 
week, or month, and then lock the lever (H) and permit the 
torpedo to rise to the surface and to be handled with safety. 

PL L, Fig. 2, represents a clock-work torpedo, as prepared 
for the attack of a vessel while at anchor or under sail, by 
harpooning her in the bow. £ is a copper case for lOOlbs. 
of powder. C, cork cudiion bored with holes to make it 
sink rapidly. A, a cylindrical brass box 7 inches in diame- 
ter, 2 inches deep, in which is a gun-lock and barrel for 
charge and wad, which is to be fired into the powder. In the 

* The oommitsionen were Ohanoellor liTingston, Morgan Lewis, OmIwaI. 
Uuler D. Coldeii, John Kemp, OliTer Wokott, John Oamett, and Jonathan 
WUUamt. 
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brass box {A) there is a piece of olock-work whiob, being . 
wound and set, will let the look strike fire at any desired in- 
terval after drawing out the pin at JT. 2> is a pineboxtenor 
fifteen pounds lighter than water, and floats on the surface. 
The line from it to the torpedo is the " suspending line/' in 
length equal to the estimated draft of the ship to be attacked, 
or eight or ten feet longer than that draft, so that it maj 
bend around her sides. A span connects the float and tor- 
pedo, and is united to the harpoon line at K The harpoon 
line should be about fifty feet long, to bring the torpedo un- 
derneath the bottom when the ship is harpooned in the bow. 
The harpoon (K) is of iron, two feet long, half an inch in di- 
ameter, madQ large at one end to fit the bore of the gun. The 
line is spliced into the eye of the harpoon ; a link runs on the 
shaft to which the line is fastened, so that when in the gun 
it makes a loop as at K When fired, the line straightens and 
acts as the tail of a rocket and guides the harpoon straight 
F is the harpoon gun, to work on a swivel fixed in the stem 
sheets of a boat. The object of harpooning the ship in the 
bow is to fix the end of the torpedo line, so that the tide, or 
her action through the water, will draw the torpedo under 
her. 

This was the form of torpedo used against the "Dorothea** 
and the hulk in New York bay; the gun and harpoon 
were after-thoughts of Fulton's. 

PL IL, Fig. 1, represents the boat, torpedo and gun, ar* 
ranged for attack, and sufficiently explains itself. 

PL n., Fig. 6, illustrates Fulton's ideas of the use of the 
span, and the position the torpedo would assume when at- 
tached by the harpoon and line to the bow of the ship. 

PL IL, Fig. 6, represents the torpedo boats rowing to attack 
a ship with torpedoes and harpoons, which Fulton explained 
to be an entirely practicable scheme. He entered into a 
comparison of the force and cost of a frigate, and his boats 
manned and armed ; and, estimating the frigate equal in the 
number of her crew to fifty boats, demonstrated to his own 
complete satisfaction that the torpedo boats must prevail in 
a contest between them and the ship, while the cost would 
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be $24,000 for the boats, and $400,000 for the frigate. Fal- 
ton proposed himself to lead saoh an attack, if occasion of- 
fered, and the boats were provided. He estimated the num- 
ber of boats, etc, necessary for the defence of the ports of the 
United States as follows : 660 boats, 1400 anchoring tor- 
pedoes, 1300 clock-work torpedoes, the total cost of which 
would be $531,000. " Here," said Fulton, " we hare perfect 
security of our ports and harbors at a xioet but little greater 
than a single frigate I "* 

The particulars above enumerated embody the plans laid 
by him before the commissioners. The {Jnnging-boat pro- 
ject was by this time entirely abandoned by him, and he sub^ 
stituted for it an arrangement much more practicable, which 
will be alluded to hereafter. 

For the purpose of fully testing these plans, the sloop-of- 
war f* Argus," then lying olF the New York Navy Yard, under 
the command of the gallant Lawrence, was directed to b^ 
prepared to receiye an attack from Fulton's machines. Com- 
modore Bodgors assuming charge of the preparations. He 
had expressed great incredulity as to the value of the inven- 
tions, but made such arrangements to meet the attack as 
argued a greater belief in their power than he was willing tQ 
admit. He surrounded the ** Argus ** with nets to the ground, 
booms, swinging spars armed with scythes, to sweep off the 
heads of persons approaching in bc^ts, and hung heavy 
weights to the yard-arms and rigging ; in fact, he so encum- 
bered his vessel with defensive preparations, that her effi- 
ciency as a man-of-war was materially interfered with. 
\h When all was ready, the commissioners met, and Fult(Mi 
endeavored in vain to operate his machines. He finally 
abandoned the attempt, and acknowledged that the ingenuity 
of the Commodore in defending his vessel was greater than 
his in attacking it ; but argued that a syi^tem, then only in 
its infancy, which compelled a hostile vessel to guard herself 
by such extraordinary means, could not fail of becoming a 
most important mode of warfare. 

* The dmwiiigt which we here need Me copies IVom Folioo'e deeigns in 
hia "Torpedo Wer." 
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Fulton tried his harpoon-gun at a target with but poor 
success, and showed his stationary torpedoes anchored in a 
tide-way ; he also made a few experiments witli a ** cable- 
cutter/' which resulted in nothing. 

Commodore Bodgers was particularly active in his en- 
deavors to defeat Fulton's plans, and met him at all points 
with objections and bluff ridicule of his inventions. He 
showed to the commissioners the effect of grape and canister 
upon boats, by firing carronades at one within range, and 
particularly ridiculed Fulton's boat attack and cable-cutter. 
He disliked the whole system, while his sensitiveness and 
pride in his profession seem to have been wounded by Ful- 
ton's pretensions to do away with navies with his cheap 
contrivances. 

During the course of the investigation, Fulton proposed a 
torpedo-boat, which particularly called forth the Commo- 
dore's animadversions. In his journal of the proceedings of 
the commissioners, he thus describes it : 

" Mr. Fulton exhibited a model of a vessel of three hundred 
tens, in the presence of Colonel Williams, Captain Chaimcey, 
and myself and some other gentlemen of similar curiosity, 
which he called a ' terpedo block-ship,' the sides of which were 
calculated (he said) te be cannon-proof, and the decks proof 
against musket-shot, the former being six feet thick and the 
latter six inches. 

" This vessel is intended te be armed with two torpedoes on 
each side, which are te be applied by means of a spar ninety- 
six feet long, projecting from the vessel's side, supported at the 
inner end by a double circular swivel, and at the outward end 
by guys leading from the mastheads. For the particulars of this 
singlar vessel (which te my mind deserves the name of ' Non- 
descript ' ), I leave the reader to make his own conclusions from 
the figure annexed, and by which alone ho will be enabled te 
judge whether such torpid, unwieldy, six-feet sided, six-inch decked, 
fifteen-sixteeTdhs sunk water-dungeons are calculated te supersede 
the necessity of a navy, particularly when the men who manage 
them are, as is intended, confined te the limits of their holds, 
which will be under water, and in as perfect darkness as if shut 
up in the Black Hole of CalcuUa ! " 
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" RBFBMDton : 1. Bow^t 8. Hull of TesteL 8. Foor long booms, willi 
a torpedo on each. i. Bnmpkiiit, on which the booms are supported 
S. A sknU wheel, which is intended to propel this Tessel against the tide." 

The gallant but apparentij disgusted Commodore takes 
leave of the subject by stating : ** His (FaIton*s) torpedoes, 
so far from being of the importance which he had considered 
them, were, on a more thorough examination of their princi- 
pleSy assisted by all the practice of which he himself had 
supposed them susceptible, found, to say the least, com- 
paratively of no importance at all ; consequentiy they ought 
not to be relied on as a means of national defence.*' 

The commissioners were differentiy impressed by the few 
experiments made — ^Messrs. Ldyingston, Lewis, and Colden 
each making separate reports, the others uniting in a joint 
report All agreed that the experiments were failures, and 
attributed the results to the active, determined opposition of 
Commodore Bodgers. Chancellor Livingston, in a long and 
interesting paper, thus concluded his remarks : 

" Qx>n the tohole, I view ihi$ ofplicalion of pouxter as one (/ the 
mast impqrtani military discoveries tiohich some centuries have pro* 
duced. It aqopears to me to be capMe <^ Reding the absolute se- 
curity i^ your ports against naval aggression, provided thai in con- 
ncdion with it the usual means necessary to occupy the attentionqfthe 
enemy be not neglected.*' 
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Mr. Lewis in his report says : 

" The 8ubmarine use of gunpowder unU, at no distant day, he en- 
titled to rank among the best and cliecy^est defences <f p&iis and Jtar- 
hors. Torpedoes will certainly meet with opposition from 
adverse interests, deep-rooted prejudices, and perhaps foreign 
attachments. Their advocates will have to encounter the pert- 
ness of the witlings of the day. Still, I trust the system will 
not be deserted while even a distant prospect of its becoming 
useful shall remain." 

Mr. Golden thought Fulton's experiments failed for want of 
experience, and on account of the energy of the *' nautical 
gentlemen;*' but was confident that "this application of 
gunpowder might produce greater changes in the world than 
have been made by it since its introduction into Europe." 

The others expressed no decided opinions as to the value 
of Fulton's plans, but united in urging the necessity of a 
(Government institution to which such subjects could be ap- 
propriately referred. 

These reports, forwarded to the Secretary of the Navy, had 
the effect of arresting all further investigation, the opinions 
of Commodore Bodgers, more than all others, operating to 
destroy what little confidence existed in the public mind in 
regard to the system. Fulton, wearied with his unsuccessful 
effortSi took leave of the subject of torpedoes for ever, in a 
characteristic letter to the Secretary of the Navy, from which 
the following extracts are taken. 

Having reviewed the* reports of the commissioners, he 
says: 

" It is proved and admitted, first, that the water-proof locks 
will ignite gunpowder under water. Secondly, it is proved that 
seventy pounds of powder exploded under the bottom of a ves- 
sel of 200 tons will blow her up ; hence it is admitted that if a 
sufficient quantity — and which I beUeve need not be more than 
2001bs. — ^be ignited under the bottom of a first-rate man-of-war, 
it would instantly destroy her. ^ ^ ^ With these immensely im- 
portant principles proved and admitted, the question naturally 
occurs, whether there be within the genius or inventive faculties 
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of man, the metuis of placing a torpedo under a ship in defiance 
of her powers of resistance. 

" He who says there is not, and that consequently torpedoes 
ncTer can be rendered nsefol, mnst of coarse belieye that he has 
penetrated to the limits of man's inTentire powers, and that he 
has contemplated all the combinations and arrangements which 
present or f atnre ingenuity can devise, to place a torpedo xmder 
a ship. 

" I will now do justice to the talents of Commodore Bodgers. 
The nets, booms, kentledge, and grapnels, which he arranged 
around the " Argus," made at first sight a formidable appear- 
ance against one torpedo-hoat and eight bad oarmnen. I was taken 
unawares. I had explained to the navy officers my means of 
attack, they did not inform me of their measures of defence ; 
the nets were put down to the ground, or I should have sent my 
torpedoes under them. I might be compared to what Bartholo- 
mew Schwartz, the inventor of gunpowder, would have appeared 
had he lived at the time of Julius Ccesar, and presented himself 
before the gates of Rome with a four-pounder, and endeavored 
to convince the Roman legions that with such a machine he 
could batter down the walls and take the dtj: a few catapultas, 
casting arrows and stones, would have caused him to retreat ; a 
shower of rain would destroy his iU-guarded powder, and the 
Roman centurions would therefore call his machine a useless 
invention, while the manufacturers of catapultas, bows, arrows, 
and shields, would be the most vehement against further experi- 
ments! 

" I had not one man instructed in the use of the machines, 
nor had I time to reflect on this mode of defending a vessel I 
have now, however, had time, and I feel confident that I have 
discovered a means which will render nets to the ground, booms, 
kentiedge, oars with sword-blades through the port-holes, and 
all such operations, totally useless." 

However, despite Fulton's energy and enthusiasm, and his 
thorough belief in the system, other more important projects 
connected vrith steam navigation, forced him to abandon his 
sohemesi and public interest in them ceased. 

The war of 1812 afforded many opportunities for testing 
practically the value of torpedoes as a means of attack upon 

4 
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ships, and it is not, therefore, surprising that attempts should 
have been made by individuals, not authorized by Govern- 
ment, to blow up English ships whioh held control of many 
of our bays and harbors. These e£Ebrts were fruitless of 
results, and in the main confaributed to produce a feeling of 
distrust in the efficacy of submarine warfare as a means of 
attack or defence, although it is curious to note the fear 
whioh this species of warfare produced in the minds of the 
English. 

The most noted of these attempts was made by a Mr. 
Mix, a citizen of Norfolk, who, with a torpedo constructed 
after Fulton's original designs, made repeated attempts to 
blow up H. M. S. ** Plantagenet,'* lying in Lynn Haven bay, 
which created great alarm on board of the ships of the 
squadron then controlling those waters.* 

At New York an attempt was made by private parties to 
destroy the frigate *^ !Ramilies," which, although it may not 
be classed as belonging to torpedo warfare, nevertheless grew 
out of Eulton*s experiments with torpedoes. On the 15th of 
June, 1813, the schooner "Eagle" was prepared with a maga- 
zine of powder, over which boxes and barrels of merchan- 

* For a long account of Mr. Mix's efforts against the "Plantagenet/* see 
I^Uea' Register, yol iv, p. 8G6. He made six different attempts to float his 
torpedoes upon the yessel. The last was snccessfnL GHie torpedo ex- ' 
ploded nnder the bow of the ship, blew off her fore channels, and destroyed 
a boat lying alongside. The following extract from an Alexandria paper, 
September 1, 1813, shows the nature of the discussion that arose from this 
attempt : 

*< ToiiPxi>OB8.—It appears to be acknowledged on board Admiral Oockbam's 
ship, that Mr. Mix*s torpedp had marked near the cathead, although it had 
no ways injured the line-of-battle ship * Plantagenet ;* and that in the whole 
fleet there is plentiftil abuse of the American Govomment, although it was 
merely the efiVision of an enterprising, active young m<m in the naval service. 
They un&irly condemn it as a villanous, invidious, improper, and cowardly 
means of warfare, never reflecting that their ruling administration had paid 
Mr. Fulton a very handsome stipend for his invention. They also forgot 
Lord Grey's recent statement in Parliament as to the commuted payment, 
as the then Lord of the Admiralty, whioh he made Mr. Fulton upon it ^vide 
London Morning Chron,, May 15, 1813), nor reflecting either that the British 
ministry had induced the trial of torpedoes upon the French flotilla at 
Boulogne."— .^^«' i^e^., vol v., p. C 
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dise were placed, so conneoted by lines with gan-locks 
attacked to the magasines, that an j attempt to remove them 
would fire the charge. The schooner was sent off New Lon- 
don, where she was captured b^ barges of the ** Bamilies," 
Oommodore Hardy, the crew abandoning her as the enemy's 
boats approached. 

Haying towed their prize near to the frigate, the captors 
commenced discharging her, when the magazine exploded, 
kiUing a number of men. 

The precise amount of destruction from this attempt was 
never ascertained. The journals of the day were filled with 
extravagant statements on both ^des — some averring that 
one hundred men lost their lives, while the Engh'sh statements 
put the loss at less than ten. Tbb one being apparently de- 
sirous to magnify the results in order to stimulate others, the 
other seeking to diminish the effect for opposite reasons.* 

The design of the originators was that the schooner should 
be placed alongside the frigate for discharge, as was custom- 
ary, when it was hoped that the explosion would destroy 
her. 

The occurrence caused the English to be exceedingly sus- 
picious of a!Q craft seen near their ships, and brought out 
severe orders of retaliation from the British naval command- 
ers, for what they termed ** inhuman and savage proceed- 
iiig8."t 

* Niks* BegiaUr, toL ir., pp. 293, 308. 

t The foQowing is a copy of an indorsement upon the papers of the schooner 
''SaUy": 

««H. 11 Ship 'Li Hooux,' at Bxa, 8 My, 1813. 

** I hare warned the schooner * 8alli^* of Ba m sta b l^ to proceed to her own 
coast, ifk conseqaenoe of the depredations of the * Toong Teaser,* . . . 
bat more partionlariy from the Inhaman and ssTage proceedings of cansing 
the American schooner 'Eagle* to be blown np, after she had been taken 
possession of by H. M. ship * Bamiliea *— an act not to be Jastifled on the 
most barbarons principle of warfare. I hsTS directed IL D. H. cruisers on 
the coast to destroy every description of American vessels thoy may iall in 
with, flags.of tnioe only ezoepted. 

*' Qiren under my hand, etc., 

^ «*Taos. P. GapxLi Oaptain." 
— OTet* Reg., toL It., p. 337. 
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Torpedoes were also stretched across the Narrows, '^ so as 
to blow up the most, if not all the vessels passmg by Forts 
Bichmond and Hudson."* 

Various notices also appeair in the journals and records of 
the war, showing that torpedo boats of different kinds were 
devised, and attempts made to bring them into service. 
None were under the sanction or authority of the Ck>vem- 
menti and although they excited great apprehension on the 
port of the English, and made them very wary of approach- 
ing our harbors, nothing was ever accomplished by them. 

In Niles' Begister there is an account of a submarine boat, 
and a description of a chase in which the vessel escaped her 
pursuers by diving ''like a porpoise." From the description 
given, this vessel does not appear to differ much from Oaptain 
Bushnell's boat, although it is so general in its character that 
no accurate conclusions can be drawn from it. 

In YoL YL, p. 318, of the same, appears the following 
notice of another torpedo boat : 

" ToBPEDO Boat. — A, boat, of which the following is a descrip- 
tion, was lately built at New York. It unfortunately happened 
that while proceeding to the expected scene of action, by some 
accident she went ashore near Southold, L. L The enemy being 
at hand, immediately manned his barges to destroy her. The 
people collected, and for some time resisted them, and having 
removed the spiral wheel (by which the boat was moved), the 
rudder crank, etc., they blew her up. 

** Description. — She resembles a turtle floating just above the 
surface of the water, and sufficiently roomy to carry nine per- 
sons within, having on her back a coat of mail, consisting of 
three large bombs, which could be discharged by machinery, so 
08 to bid defiance to any attacks by barge& She left this city 
one day last week to blow up some of the enemy's ships off New 
London. At one end of the boat projected a long pole under 
water, with a torpedo fastened to it, which, as she approached 
the enemy in the night, was to be poked under the bottom of a 

* NUes^ Beg,, yol. iy., p. 337.— The British send us Congreve rockets to bum 
our towns and habitations ; we, in return, despatch some of our torpedoes to 
rub (he copper off their boitoms. 
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74, and then let oflt The boat is, we understand, the inTention 
of an ingenious gentleman by the name of Berrian.'' 

It is proper here to note the fact that Fulton had thought 
of employing electricity as on agent to ignite sunken torpe- 
does, but considered the plan entirely impracticable, and so 
expressed lus Tiews in an interesting letter to William Brents, 
Jr., Esq., a resident of Aquia, Yirginio, in the possession of 
the writer. 

Before taking leave of this early history of torpedo de- 
vices, at the risk of wearying the patience of the reader, we 
desire to call his attention to a few of the plans proposed in 
a treatise, entitled ** Hints relative to Torpedo Warfare, by a 
gentleman of the State of New Tork,*' published in 1816, as 
an appendix to ** Machiavelli s Art of War.*' By reference to 
PI. IIL the ideas of this gentleman may be understood, and 
which we describe nearly in his own words. The drawings 
are also copies of the illustrations of his texi 

Fig. 1. — ^The torpedo. ^, A steel spring fixed with flints. 
P, The steel for it to strike on. C, Horn of the torpedo. 
2>, A slender cord to keep the horn from being thrown back 
until the right time. This is to arm the end of a spar with 
which to stab the ship, as in Fig. 4. 

Fig. 2 is a torpedo to tow under and behind a " torpedo 
ship," having a tail. A, to make it run steadily under water, 
as in Fig. 3. 

Fig. 6 shows an arrangement of torpedoes (6, 5, 5, 5), 
brought in a line to blow away nets, which being done, the 
** torpedo ship,'* to destroy the enemy, follows. Fig. 7 is the 
form of torpedo to blow away nets. It has a broad cross- 
piece (a) in advance to push against the net Fig. 6 ia an- 
other way to got rid of nets. The torpedo has a board slant- 
ing downwards to make it dive under water when pushed, 
and is carried under two shafts (a), joined at the fore ends 
by a cross-piece, which is to push the net aside and press 
upon the horn of the torpedo, arranged, as in Fig. 8, with a 
knife (6), to cut the string holding the spring (c). 

''This plan, on further reflection, bids defiance to net- 
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work/* says the genileinaii, and adds : *^ Yon may snpply the 
want of wind to manoenyre yonr torpedo boat by a water- 
wheel, tnmed by horses, and steer her from a small boat 
towed astern, having two dabs of phosphorus on the stem 
and foremast respectively, to enable you to keep her head 
straight" 

The horses are supposed to be sufficiently desperate to 
keep going until the object is accomplished. 

Fig. 9 ** shows how when ships grapple and come side to 
side, it is extremely easy for one to explode the other." . . • 

*' Now, when you wish to fix the torpedo, D, to the end of 
the shaft, pull on the rope, c, until the end of the shaft is 
out of water, there being a pivot at 6 : fix the torpedo, and 
lower the shaft, pulling up on the rope, d, which brings the 
shaft into the well, B. When you wish to apply the torpedo 
to the ship near you, let down tiie shaft from the well, B^ and 
pull up briskly on the rope, c, which brings the torpedo up 

with a force sufficient to drive in the horn and the work 

is finished!" 

A multitude of other equally ingenious and practicable 
plans for submarine warfare are suggested by this gentleman, 
who evidently intends his ** Hints " to be taken by indi- 
viduals at locaUties where the British shipping was exposed 
to such attacks, whose means were small and patriotism un- 
limited. 
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CHAPTER IV. 

FULTON'b APPABATUS INCOMPLSTE. — ^PBSVAILIMO 8ENTIHEKT OPPOSED TO 

THB USE OF TORPEDOES AS INHUMAN. COL. COLT's EXPERIMEKTS. 

F1B8T APPEARANCE OP THE ELECTRIC TORPEDO. COL. COLT's LETTER 

TO PRESIDENT TTLER. — DESTRUCTION OF A VESSEL UNDER WAT. 

RUSSIAN TORPEDOES. — JACOBl's FULMINATE.— GEN. DELAFISLD ON TOR- 
PEDOES AND HARBOR DEFENCE. 

It must be acknowledged that the apparatus of Fulton was 
cmde, imperfect, and nnreliable. The review of his experi- 
ments is only valuable or interesting, as it shows how, in the 
infancy of this new device of war, one man at least, despite 
failures, criticism, and ridicule, conceived fully the impor- 
tance of the system, and labored unweariedly in the prose- 
cution of ideas requiring further advancement in kindred 
arts for practical proof of their value. He was simply in ad- 
vance of his time. C!ommodore Bodgers would undoubtedly 
have ridiculed and condemned more heartily the plan of a 
** Monitor " had it been presented to him, than he did Ful- 
ton's '' Nondescript" Steam iron-dad navies, monster ord- 
nance, and revolving turrets, the instruments by which the 
art of maritime warfare has since been revolutionized, would 
have excited towards their originators then, even more ad- 
verse criticism and discouragement than Fulton encountered 
with his torpedoes, and wotdd have been infinitely more dif- 
ficult to sustain by experiment. 

No authority or attainments, however great or respected, 
could have saved the person daring enough to have predicted 
such a revolution in naval warfare, from being regarded as 
laboring under mental derangement. They have been bom 
of circumstances, as it were, forced upon the world at a time 
when mechanical arts and sciences were in a condition to 
make experiments fruitful in vast results. 

Fulton*s flint gun-locks, clock-work, and row-boats were al- 
together inadequate to his purposes. Fulminates, steam- 
ships, aud electricity were tiien barely conceived oi The 
power of the torpedo was there, terrific and annihilating in its 
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effects. How to ignite and place it so that its power could 
be directed to its object, were the questions Fulton failed to 
answer. Later discoveries and a higher degree of mechan- 
ical skill have so far solved the problem, that the torpedo 
system, although still imperfect, is clearly destined to fulfil 
most, if not all, of Fulton's high anticipations. 

Sir Howard Douglass, as all know, denounced the use of 
shells as an '* inhuman efystem prepared for naval warfare in 
an age of enlightened humanity, * * * a merciless, barbar- 
ous idea, the object of which is to set fire to the ship at 
heart, and if possible blow her up ! '** 

Such ideas, benevolent and humane as they are, reiterated 
with double vehemence in reference to torpedo warfare, are 
arguments against war, not against the means by which it 
must be carried on. They are quite in the vein of him who said: 

'< It was in Bootb, great pity, so it was, 
This Tillanoua saltpetre should be digged 
Out of the bowels of the harmless earth,^ 
Which many a good tall fellow had destroyed 
So cowardly, and but for these vile guns 
He would himself have been a soldier." 

To defend a nation's honor and right, is by every 
one admitted to be justifiable. The sole purpose of mili- 
tary and naval armaments, is killing and destn^ctiqn, and 
when the art of war is so perfected that war ceases to be 

* Naval Chronicle, yoL zxi p. 408.— The writer in an article deyoted to the 
consideration of Fulton's schemes, which he stigmatizes as ** revolting to eveiy 
noble principle," and their projector as a *' crafty, murderous ruf&au,*' and 
his patrons as ** openly stooping from their lofty stations to superintend the 
construction of such detestable machines, that promised destruction to mari- 
time establishments," protests against the policy of encouraging inyentions 
that tend to innoyate on the triumphant system of naval warlore, in which 
England excels. He exclaims that ' * Quy Fawkes is got afloat, " and adds, * ' bat* 
ties in future may be fought under water ; our invincible ships of the line may 
give place to horrible and unknown structures, bur frigates to catamarans, our 
pilots to divers, our hardy dauntless tars to aulmiarine assaasins; coffers, 
rockets, catamarans, infemals, water-worms, and fire-devils ! How honorable f 
how fascinating is such on enumeration! how glorious, how fortunate for 
Britain are discoveries like these f How worthy of being adopted iJy'a people, 
made wanton by naval victories, by a nation whose empire are the seas ! ** 



Digitized by 



Google 



oolt'b eleotbio tobpedoes. 63 

the umpire of disputes by its bringing certain annihilation to 
all parties resorting to it, then will peacable arbitration be- 
come the resort in all cases of international controversj* 

The close of the .war with England put a stop to farther 
experiments with torpedoes, and until the year 1829 no writer 
or inyentor seems to haye giyen any attention to the subject ; 
there seemed to be a tacit understanding, that its practice was 
inhuman, impracticable, or impolitic, and it was left where 
the war left it — a failure. 

But it was reyived, and public interest again excited by the 
experiments of CoL Samuel Colt, the inventor of the rcTolver, 
who, in the year 1829, although but a boy in years, com- 
menced a series of experiments with torpedoes fliat excited 
the attention of older and more experienced heads. It seems 
that C!ol. C!olt*s pet idea was not the reyolvor, but rather his 
submarine battery, and he labored unweariedly from the time 
above mentioned up to the year 1846, as he writes to Presi- 
dent Tyler, '' eiAploying his time in study and experiments 
to perfect his submarine explosives." 

** His earnings had been swallowed up in abortive arm fac- 
tories,'* says his biographer,* " and he therefore solicited gov- 
ernmental aid for trying submarine experiments which were 
beyond his private means, and which, if successful, were sure 
of redounding to the public good.** The following letter to 
the theh Chief Magistrate, shows how identical were his views 
with those who had preceded him in the path of invention, 
and how earnestly and confidently he gave himself to plans 
which were ridiculed by many. 

LETTXB 7B0M COL. COLT TO FBmDZMT TTLKB. 

** Wabbinotom, Jvm 10, 1841. 
" Sib, — ^It is with no Uttle diffidence that I ventured to submit 
the following for your consideration, feeling as I do that its ap- 
parent extravagance may prevent you from paying it that atten- 
tion which it merits ; and but for the duty I owe my ooimtry in 
these threatening times, I should still longer delay making this 
communication. 

* Bay. Dc Barnard. Armameor, p. 277. 
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** For more than ten years x>&8t I haye employed my leiaure 
in study and experiment to perfect the inyention of which I 
now consider myself master ; and which, if adopted for the 
service of our Government, will not only save them millions of 
outlay for the construction of means of defence, but in the 
event of a foreign war it will prove a perfect safeguard against 
all the combined fleets of Europe, without exposing the lives of 
our citizens. 

" There seems to prevail at this time with all parties a sense 
of the importance of effectually protecting our sea-coast ; and, 
as economy is a primary consideration in the present exhausted 
condition of our treasury, I think I have a right to expect a 
favorable consideration of the propositions which I have deter- 
mined to make. 

''By referring to the Navy State papers, page 211, you will 
discover that Robert Fulton made experiments which proved 
that a certain quantity of gunpowder discharged under the bot- 
tom of a ship would produce her instant destruction. That 
discovery laid the foundation for my present plan of harbor de- 
fence ; and, notwithstanding the failure of Fulton to use his in- 
vention to much advantage, in its imperfect condition, during 
the last war, one glance at what he did perform is sufficient to 
convince the most incredulous that if his engine could be 
brought under easy and safe control, it must prove an irresist- 
ible barrier to foreign invasion. 

'' Discoveries since Fulton's time, combined with an invention 
original with myself, enable me to effect the instant destruction 
of either ships or steamers at my pleasure on their entering a 
harbor, whether singly or in whole fleets, while those vessels to 
which I am disposed to allow a passage are secure from the pos- 
sibility of being injured. All this I can do, while myself in 
perfect security, and without giving an invading enemy the 
slightest sign of his danger. 

*' The whole expense of protecting a harbor like that of New 
York would be less than the cost of a single steam-ship ; and 
when the apparatus is once prepared, one single man is suffi- 
cient to manage the destroying agent against any fleet that 
Europe can send. 

"With the above statements as an intimationof what can be 
done, I will mention, in as brief a manner as possible, the terms 
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on which I will make an exhibition to prove to jotmelf and 
jonr Gabinet thai a sailing yeesel or steamboat cannot pass 
(without permission) either in or oat of a harbor where my 
engines of destruction are employed. 

«To make the exhibition will require an expenditure of 
$20,000, which sum I will employ for that purpose from my 
own means, on condition that the Government will lend me such 
aid as I shall require, and that when I get through my exhibi* 
tion the Qovemment shall refund to me all money I shall haye 
expended, and pay mo an annual sum as a premium for my 
secret 

" I hope I may be excused for mentioning that, as any hint 
of my plans at this time must prove prejudicial, it is my wish 
that Uie present communication may be kept from the view of all 
persons, excepting the members of your Cabinet 

"I have the honor to be. Sir, most respectfully, 

" Your Excellency's devoted and obedient servant^ 

"Samuel Colt." 

In the New Torh HenM for March 17, 1842, it is stated 
that Mr. Colt had been engaged in experimenting under the 
authority of the Secretary of War, and it was asserted that 
he could ignite a destructive shell under water at the dis- 
tance of ten miles, in a few seconds, its principle being 
founded on the electric fluid 

On the 4th of June that same year he exploded a torp^o 
in New York harbor with a galvanic battery ; and on the 4th 
of July following he produced a tremendous explosion just 
opposite Castle Garden, and completely destroyed the old 
gunboat ** Boxer,'' creating great excitement amongst the 
spectators and public generally. 

The Government immediately offered him a schooner on 
the Potomac river to destroy '^ if he could." On the 20th 
of August, 1842, in the presence of the President, Heads of 
Departments, and Gen. Scott, he utterly destroyed the 
schooner, while stationed at no less than five miles from her. 
Before the end of that month, so great was the impression 
produced by his experiments. Congress voted him a grant of 
$17,000 to still further perfect his apparatus, and for new 
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experiments^ despite the determined opposition of John 
Quincj Adams, whose disfayor seemed based on his disbelief 
in the practicability of Ool. Colt's schemes, which he publicly 
declared he would not use if he could, because it was a 
" cowardly, and no fair or honest warfare," 

On the 18th of October, 1842, the brig « Volta," of 300 
tons, was blown up in New York by Ool. Colt's battery. This 
experiment was conducted under the patronage of the Amer- 
ican Institute and was witnessed, says the N. T. Tribune, by 
40,000 spectators, amongst them the Secretary of War, who 
was stationed on board the ''North Carolina," while CoL Colt 
appUed the electric spark from a battery on board the 
Bevenue cutter " Ewing." 

So far, all the vessels destroyed were at anchor ; but on the 
13th of April, 1843, on the Potomac river, a brig of 500 tons 
was blown to pieces while under way and sailing at the rate 
of 6 knots an hour, while CoL Colt, the operator of the 
battery, was stationed at Alexandria, five miles away. Con- 
gross adjourned to witness this experiment, and its success 
seemed to be complete. The vessel thus destroyed was 
abandoned by ijier crew a few moments before she was blown 
up, so that her consequent uncertain course precluded the 
possibility of collusion on the part of Col. Colt and any 
other operator. This was the last recorded experiment of 
Cpl. Colt vrith torpedoes. CoL Totten, then tiie eminent 
head of the Engineering Bureau, as well as most of the naval 
authorities, discountenanced any further proceedings looking 
to the further development of Colt's plans, and it appears 
that no official reports in regard to the results of the experi- 
ments, or the method of arrangingthe batteries and wires, can 
now be found at the Navy or War Department. From a 
resolution of inquiry passed by Congress in April, 1844, and 
the replies thereto by the Secretaries of War and of the Navy, 
it appears that the money appropriated ($17,000) was wholly 
expended, but that CoL Colt's invention and the results of 
experiments were secrets to both of those departments. 

From CoL Colt's private papers and memoranda, it appears 
that he claimed to possess a further secret which died with. 
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him ; but that his inyentioii oonsiBted prinoipallj in the ar- 
rangement of groups of torpedoes connected by insulated 
wires with each other and with the galyanic battery, and that 
one of his projects was to compel a vessel to tell her prox- 
imity by telegraph as she touched certain parts of his appa- 
ratus, or, by a method since adopted by the Austrians, the 
TesseFs contact caused the circuit to close, and thus insured 
the explosion at the proper instant. To C!oL Oolt certainly 
is due the credit of being the first to conceiye of the project 
of igniting deposits of powder, placed in harbors for their 
defence, by means of galyanic electricity; and the cable em- 
ployed by him in this connection was the first submarine 
cable ever invented for conducting the electric fluid, only 
differing from the most approved forms of present tele- 
graphic submarine cables in the substitution of asphaltum 
and beeswax instead of gutta-percha, then unknown. 

The Bussians employed torpedoes very extensively in their 
defensive systems at Sebastopol and Chronstadt ; but, owing 
rather to the wariness of their enemies than to their ineffec- 
tiveness, no direct results came from their employment — that 
is to say, no ships were destroyed by them. How for they 
contributed to the security of their great naval ports from 
attacks by the allied fleets can only be a matter of conjec- 
ture ; but it is very apparent, from a review of the history of 
the war, that they entered largely into the calculations of the 
English and French naval commanders in their discussions 
of the chances of success in their enterprises against those 
harbors. 

The Russian torpedoes were great improvements upon 
previous inventions in the method of igniting the charge. 
General Delafield, in his " Art of War in Europe," thus refers 
to them : 

" Torpedo mines, if I may use this name, given by Fulton to 
self-acting mines under water, wore among the novelties at- 
tempted by the Russians in their defences about Cronstadt as 
well as at SebastopoL Around and about the Island of Cron- 
stadt, and the andiorages that the allied fleets would probably 
occupy, OS well as the channels of approach, and anchorages 
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abreast of the castles defending these channels, numerous sub- 
melrged mines — or as Fulton calls them torpedoes — ^were placed, 
to explode by the contact of any yessol running against them. 
Their peculiar arrangement was entirely new, and, as I believe, 
the conception and idea of Professor Jacobi, an eminent Bussian 
chemist and philosopher." 

The Qeneral does not describe the submarine torpedo, as 
when he was at Cronstadt the principles upon which they 
wero operated wore known to the few Bussian officers whose 
duty it was to apply them, and of whom no inquiry could be 
made. Subsequently, howeyer, the allies raised numbers of 
them, and their mode of ignition was found to be identical 
with the land mines employed about the fortifications, which 
Qeneral Delafield describes as follows : 

Fig. 2 is a box (a) of eight inches 
cube, contained within another box, 
leaving a space of two inches be- 
tween them filled with pitch. Upon 
the top of the exterior box rested a 
piece of board supported by four 
legs of thin sheet iron (o). Upon 
any pressure upon the board the 
iron supports yielded, and it came into contact with a glass 
tube (n) containing sulphuric acid, breaking it and preci- 
pitatmg the acid ^on chloride of potassa, causing instant 
combustion and explosion of the powder. 

EDA 





Fig. 3 is another arrangement, found at Sebastopol, and 
was used for submarine mines as well as on land. The acid 
was contained within a glass tube (t). This was placed 
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within a tin or soft thin loaden tnbe (g h\ which rested on 
the box at (a) and (b). The tube had a branch (o), opening 
downward into an apartment (D) in which was the chloride 
of potassa and the fnze (F). The manner of its operation 
is evident from the drawing. Barrels were often substituted 
for the box for submarine mines. 

(General Delafield remarks, that the explosiye mixture was 
not carefully analyzed, but there was no doubt of the cer- 
tainty of Prof. Jacobi's arrangement to explode powder, and 
recommends the combination to our attention as certain in 
its effects, and as little liable to accidental influences as any 
other.* 

Electric torpedoes were also used most extensively by the 
Bussians. At Yenikale the allies found off the fort a hulk 
filled with a most complete series of galvanic apparatus, at- 
tached to vessels full of powder. Bussel, the Timea* cor- 
respondent who saw the arrangements, describes them as 
follows : 

" The submarine machines, with their strange caps and ex- 
ploding apparatus, have been recognized by Mr. Deano as por- 
tions of the instruments he employs in submarine operations. 
They were all regularly numbered, and, as there is a break in 
the series, there is reason for believing that some of them are 
actually sunk, but the wires connecting them with the battery 
on board the ship were cut, and the vessel itself foundered sub- 
sequently. There were many miles of wire, and the number of 
cells indicated a very powerful battery." 

Admiral Napier, in the Baltic, had a very great respect for 
the torpedoes of the Bussians, which rumor informed him 
were much depended on by his enemy. He was ridiculed 
and abused for his fear of their effects, and, as he never en- 
countered, any, they were declared myths created by his 
imagination. Admiral Dundas, who supplanted him in the 

* Qenend Delafield omits from the mixture the proportion of white ■ogur, 
which aids oombostion, and was ondonbtedly employed hj the Bussians, as 
well as by the rebels at a later day. 
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command of the Baltic fleet, not only proved their existence, 
by finding and raising great numbers, but also what might 
be expected from them in the event of attacking with his 
fleet the defences of Oronstadt. Two of his ships — ^the 
" Merlin " and " Firefly "—while reconnoitering the fort, nar- 
rowly escaped destruction from the explosion of floating tor- 
pedoes. An officer on board the '* Merlin/' in a letter to be 
found in ** Nolan's Bussian War," thus describes the occur- 
rence: 

''The ship was steaming slowly along when a tremendous 
shook was felt ; the portion of the crew below rushed wildly on 
deck, and for some moments great confusion prevailed. Bulk- 
heads were thrown down, the ship's side was bulged in, girders 
and beams broken, crockery smashed, and the contents of the 
hold inextricably mixed together. The vessel was nearly dis- 
masted, and escaped destruction as by a mirade. The efibcts 
upon the 'Firefly' were similar." 

His consideration of the torpedo defences of the Bussians 
induced General Delafleld to conclude his remarks upon the 
system with the opinion that '' it is a mol^t powerful auxiliary 
to harbor defence ; '| and is undoubtedly the cause of th0 
interest which he, almost alone of all our army engi- 
neers, has taken in the subject. Of a large number of 
officers of rank in the navy as well as in the army, who were 
invited by Secretary of War Conrad to give their views upon 
the sea-coast defences of the United States, General Dela- 
fleld is the only one who in any way mentions submarine 
defences as available, although the request brought out long 
and learned treatises on harbor defence from, each of the 
officers appealed to for an opinion. 
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OHAPTEB V. 

CAUSES OF THE FINAL AOOKPTAlfCS OF THE TOBPEDO AS A LEOimf ATE ENOtME 
OF WAR. — THE SOUTH THE FIBST TO CltEATE A lUSOULAB SYSTEM OF TOB- 
PEDO WARFARE. — FIRST APPEARANCE OF TORPEDOES. — THEIR FORM AND 
ARRANGEMENT. — ^ACTSOF THE REBEL 00NGRB8S AUTBOBIZINO A TOBPEDO 
C0BP8. — FBAME TOBPEDOBB. — FUZES. — BUOYANT TOBPEDOES. — LOSS OF 

THE BEBEL TE8SELB " ETTIWAN," " MABION," AND " SCHULTZ." 

SINOEb's TOBPEDO. — HIS PEBCU88ION SYSTEM. — BPAB TOBPEDO AND 
" DEVIL CIBCUMVENTOB." — SLOW MATCH TOBPEDO.— CUBBBNT TOBPEDO. 
— HYDBOOEN GAS TOBPEDO.— OB8TBUCTION TOBPEDO. — CLOCK-WOBK 
TOBPEDO. GOAL TOBPEDO. — PL4TINUM FUZE. — ^BATTBBIBS. 

Haviog traced the hiBtory of the torpedo from its first 
inception to its nee in recent Enropean wars, we shall now 
advance into a more interesting period of its history, when its 
employment was accompanied by results so unexpected and 
extraordinary that it seems to have sprung with one bound 
into the foremost rank of the novel and tremendous engines 
of war which have so completely changed the aspect of 
modem battle-fields and scenes of naval conflicts. 
. This sudden and astonishing deyelopment of a previously 
derided and apparently insignificant theory, has been due, first 
to the nayal superiority of one of two parties to a stupendous 
contest, which called for all the ingenuity and boldness of 
which the weaker side was capable, to counteract; and 
secondly, to the iqypearance upon the scenes of confiict of 
iron-clad ships impenetrable by ordinary artillery, and inde- 
structible by the usual machinery of war. 

Whatever may be the result of the strife between the 
builder and the gunner — the one increasing the thickness and 
strength of his iron shield, as the other hurls heavier and 
swifter bolts to penetrate and destroy it — it is plain that so 
long as there is left a vulnerable part exposed to the arts of 
military science, so will that part become the target to which 
the aim of the naval engineer will be directed. 

4 
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Achilles is represented to have been vulnerable only in the 
heel, and we are told that savages in their contests with the 
scaly, thick-coated monsters of African waters, plunge their 
knives into their soft and penetrable bellies, experience 
having taught them to sepk thus their speedier destruction. * 
So may it be said to be with ships — ^their vulnerable parts are 
submerged, but open to a species of attack which gains fresh 
importance with every additional layer of iron which coats 
them above. 

The general recognition of the torpedo as a legitimate 
engine of war, which has followed the results of its use during 
the Bebellion, may be said to be the natural result of the 
iron-dad ^stem, although the other cause, as already stated, 
had much to do in securing its introduction into this, as in 
the Bussian war. 

With a vast extent of coast peculiarly open to attack from 
sea; with a great territory traversed in every part by 
navigable streams, the rebels of the South had no navy to 
oppose to that of the Union — a condition which, from the very 
commencement of the struggle, stood in the way of their 
success, and neutralized their prodigious efforts on land. 
Their seaports were wrested from them, or blockaded ; fleets 
of gunboats, mostly clad with iron, covered their bays and 
ascended their rivers, carrying dismay to their hearts, and 
success to the Union cause. The few feeble efforts they 
were enabled to make to dispute this naval supremacy, 
resulted ahnost without exception in utter discomfiture. 

Under such a pressure, the pressure of dire distress and 
great necessity, the rebels turned their attention to torpedoes 
as a means of defence against such terrible odds, hoping by 
their use to render such few harbors and streams as yet 
remained to them inaccessible, or in some degree dangerous 
to the victorious gunboats. 

Notwithstanding the previous history of the torpedo, the 
sentiment against it was so decided and prevalent that they 
sought an excuse for its use, and found it in their 
feebleness and necessity. Within a very short period 
after the inception of the design, a system was 



Digitized by 



Google 



FIBST APPEABANOE OF BEBEL TOBPEDOES. 63 

formed so far perfect and complete that our progress 
upon the water was materially checked. The channels 
of approach to the ports of Wilmington, Charleston, 
and Mobile, which then remained to them, were lined with 
sunken torpedoes of many different forms, and capable of 
ignition by a yariety of agencies and cleyer devices. Rivers 
and bays, through which our vessels had passed freely and 
with impunity, now became dangerous ground, to be navigated 
with caution. Carrying out the original design of Fulton, 
which, as we have seen, so excited the derision of Commo- 
dore Bodgers, they armed the bows of their hitherto insignifi- 
cant craft with these cheap and diminutive contrivances, con- 
verting them at once into tremendous engines of destruction, 
against which, when boldly handled, no amount of armor 
could prevaiL Casting aside all high-flown sentiment, forget- 
ting or ignoring the execrations with which its introduction 
was at first saluted, our Government adopted the system thus 
forced upon it, and the torpedo became with us, as it has since 
become with other nations, an acknowledged instrument of 
war. 

At the naval actions at Hattoras, Port Boyal, and New 
Orleans, and throughout all the movements afloat which 
resulted in our occupation of the entire sea-coast except 
Wilmington, Charleston, and Mobile, no torpedoes were 
found, nor was their presence suspected. 

Admiral Foote, in command of the Mississippi flotilla, 
appears to have heard rumors that the rebels proposed to use 
them, but reports to the department, Jan. 7th, 18G2, that such 
rumors were unfounded in facL On the 18th of February, 
1862, our gunboats, endeavoring to force a passage into 
the Savannah river, above Fort Pulaski, to assist in the 
reduction of that post, encountered at the mouth of Mud 
River, an arrangement of torpedoes which virtually initiated 
this system of rebel defence. Although unproductive of 
results, save delay to our fleet, this incident is worthy of 
notice, as marking the first appearance of these machines in 
a practical form. 
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JFig. 4. 




' Fig. 4 shows their arrangement. 11111, Torpedoes ; 
2 2 2 2 2, Anchors ; 8388, Spiral wes connecting the tor- 
pedoes, one end of which is fastened to the primer ; a b, high- 
water mark ; c cf, low-water mark. 

Fig. 6. Section of torpedo ; 
^ ahc.d^ water-tight tin case ; 
c c, air-chambers ; P, powder- 
chamber containing 70 lbs. of 
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'yd 
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V powder; F, ordinary cannon 
^frictic 



.friction primer, held at centre 

of charge by strip of tin, t m; 

attached to it is the wire g /, 

passing through a box, h, 

filled with wax and tallow ; m o, mooring line. 

Commodore John Bodgers, commanding the expedition, 
reports that these torpedoes were covered with water at all 
stages of the tide practicable for gunboats ; but were visible 
at low water. The connecting spiral wire was intended to be 
drawn by the impact of a passing vessel, and the torpedoes 
being beneath her, the charge was ignited by the primer. 

Having discovered them, they were exploded and sunk, 
one being secured as a specimen. Similar devices wore 
found in great numbers in most of the narrow streams of the 
Atlantic coast during that year. 

Commodore Bowan, in ascending the Neuse to attack the 
defences of Newbem, found thirty torpedoes, each contain- 
ing 200 lbs. of powder, with a percussion arrangement and 
trigger lines connected with the piling, which obstructed the 
channel of the river. 

These efforts were apparently the desultory acts of indivi- 
duals, at or near the localities in which the torpedoes were 
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foand, rather than the result of any oarefolly organized sys- 
tem. In the month of October, 1862, howeyer, the rebel Con- 
gress passed an act^ authorizing the formation of a secret 
service corps, to be composed of persons not otherwise liable 
to military duty, who were to be considered as belonging to 
the provisional army of the Confederate States, and entitled, 
when captured, to aU the privileges of prisoners of war.* 
Various other acts were soon after passed, having special 
reference to *' engineering operations " ujK)n the water, undep 
which was formidly organized what was termed ** the Con- 
federate States Submarine Battery Service.**! A bureau was 
established in Richmond, called the ** Torpedo Bureau,** at 
the head of which was placed Mr. M. F. Maury, formerly of the 
U. S. navy. 

The men enlisted in this special service were sworn to se- 
crecy as to their duties, and granted many privileges on ac- 
count of the supposed hazardous nature of Uieir employment. 
Prize-money was also allowed them for successful operations, 
as a reward for daring enterprise. 

Officers of the old navy, of high standing and ability, were 
appointed by special commissions to the duties of organizing 
and drilling the men and perfecting the system of operations. 
Inventions multiplied, experiments on a large scale were car- 
ried on, and emissaries were sent abroad to acquire in Europe 
necessary information, and to procure there the skilled labor 
and the material requisite to accomplish their designs. 

The effect of thus systematizing this mode of defence was 
soon apparent The crude machines, uncertain in their ac- 
tion, and defective in principle, which up to this time had 
been found so harmless as to cause a feeling of contempt for 
tiieir originators, and disregard of their possible effects, were 
thrown aside, and in their places were substituted torpedoes 
which were so certain and well devised that the most incredu- 
lous and daring began to respect and fear them. 

During the summer of 1863 the rebels were busily and sys- 
tematically engaged in improving and adding to their torpedo 

* Seoretarj of Natj Bept, 1861, p. 567. 
t i(i pp. 36. 3L 
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defences. The ^Pepartment of Submarine Defences** in 
Charleston alone numbered from fifty to sixty officers and 
men, whose sole duty was to prepare, put down, examine, and 
keep in order the torpedoes of Charleston, while all the ma- 
terial requiring skilled labor was furnished by the Bureau at 
Biohmond. At other points the same system prevailed. 

Three distinct forms of defensive torpedoes seem to have 
been adopted, and henceforward extensively used. 

First, Frame Torpedoes. — Second, Floating or Buoyant 2Tor- 
pedoea. — ^Third, Electric Torpedoes. 

These were each specially adapted to different localities, 
and were found necessary to the complete defence of a harbor 
and its approaches, and will be particularly described. 

First. Frame torpedoes (PL IV., Fig. 1) were placed only in 
narrow and quite shallow channels, the entrances to rivers 
and creeks, and upon bars traversable by monitors and light- 
draft gunboats. They performed the double function of ob- 
struction and torpedo. Each frame or section consisted of 
* four heavy timbers paraUel to each other (a, a, a, a) and a 
few feet apart, tied together by cross timbers (6, b, b). At 
the head of each timber was bolted a cast-iron torpedo (c, o, 
r, c), of the shape shown in Fig. 3, containing about 27 lbs. of 
gunpowder, with a fuse so presented that it would come into 
contact with the bottom of any advancing vessel. The frame 
being securely anchored at one end, its specific gravity caused 
the other end bearing the torpedoes to rise towards the sur- 
face. It was kept inclined at the proper angle and depth 
by weights, anchors, and chains, and from sinking when 
waterHSoaked by supports (e, e). Each torpedo weighs 400 lbs., 
and will contain about 27 lbs. of powder. The four projec- 
tions at the base ^e perforated for bolting the torpedo to the 
timber head. The sides of the torpedo are decreased inter- 
nally to about I of an inch at nine inches from the apex, in 
order that the first effects of the explosion may break it at 
that point, and force the upper or fuzed part of the torpedo 
through the bottom of the vessel. 



Digitized by 



Google 



IM IV 




l> VAN NOflT HANI* l*iil*Uiik«Y . 



Digitized by 



Google 



Digitized by 



Google 



TOltPEDO FUZES AHD PBDCEBS. 67 

PL v., Fig. 6. The/tue is of composition metal, and is com- 
posed of an inner cylinder 1}^^ diameter and 2}^' long, a 
thread cat on the outside ; the upper end is solid for one inch 
and perforated bj three holes to receive each a percussion 
primer. A bouching 2'' long and 2y' diameter, haying a sex- 
tagonal projection for applying a wrench, and an external and 
internal thread. Thin, soft, and well-annealed copper is sol- 
dered to the upper end of the bouching to keep moisture from 
tlie primers, and is so thin that a slight blow will crush with- 
out breaking it, and explode the primer beneath. The exter- 
nal thread above the projection is intended for screwing on a 
metallic safety-cap, to prevent the explosion of the primers 
by an accidental blow. 

The contact of the primers with the covering copper cap is 
secured by screwing up the internal cylinder which holds 
them, until they touch the cap. A piece of shellao paper 
was usually glued or tied over the lower opening of the pri- 
mer cylinder to still further protect the primers from mois- 
ture. Thus prepared, tiie torpedo being filled with powder, 
the whole is firmly screwed into the fuze hole of the torpedo, 
a little white lead being introduced into the thread of the 
screw, and a leather or gum washer or collar placed under 
the head to render the joint water-tight 

The sensitive primer used in this exploding arrangement, 
as well as in all the later contact fuzes for offensive and sta- 
tionary buoyant torpedoes, was invented by and was manu- 
factured immediately under the eye of General Bains, Chief of 
the Torpedo Bureau at Bichmond, who succeeded Mr. Maury, 
and who carefully preserved from publicity all information 
concerning its manufacture. So sensitive was the detonating 
composilion, that the pressure of seven pounds weight ap- 
plied to the head of one of the primers would explode it* 

This primer was not, Jiowever, the original device for ex- 
ploding contact torpedoes, which was an ingenious adaptation 

* The writer it not aware of any ehemioal analTiia erer baring been made 
of this compoaition ; bnt from Inspeetion merely, the detonaU ia cbnply a 
combination of Eliminate of mercury mixed with yromid gh$$t to which the 
detonate probably owea iU eitreme aenaitiTeneea. 



Digitized by 



Google 



m 



68 DfFBOTEMENT UPON JAOOB^B FUZE. 

of Prot Jacobi's preparation, already noticed in describing 
the Bossian torpedoes, and is shown in Plate Y., Fig. 2. It 
consisted of a small glass tube (a) of sulphuric acid con- 
tained in and resting against tiie head of a soft cap of 
thin lead (b). Surrounding the tube and holding it in 
position is a mixture of chlorate of ix>tash and white 
sugar ; a primer filled with mealed powder, or other quick 
burning preparation {c\ is in contact with the charge of 
the torpedo. Upon striking any solid body the' soft lead 
cap is crushed, breaking the glass tube of sulphuric acid, 
causing it to come into contact with the chlorate of potash 
and sugar, thus producing fire which is communicated to 
the charge by the primer. The action of this composition 
is as follows : When sulphuric acid, in its concentrated state, 
is allowed to fall upon chlorate of potash, a yellowish gas is 
evolved, which is very explosive, and becomes decomposed 
by a very moderate temperature when in contact with com- 
bustible matter. 

This action is instantaneous when a mixture of nearly 
equal parts of chlorate of potash and fine white sugar are 
finely pulverized, and a single drop of strong acid is allowed 
to fall upon it The first contact of the acid develops the 
explosive gas, and at the same time sufficient heat is evolved 
to cause the sugar to take fire, and the combustion once 
started goes on with a rapidity equal to that of gunpowder. 

Plate lY., Figs. 2 and 4, represents another form of frame 
torpeda The specimen from which the drawing is made was 
found, with a large number of others, attached to the ob- 
structions in front of Fort McAllister, after its capture by 
Gen. Sherman's army. It consists of a heavy cast-iron shell 
( T) enclosed in an iron case (C), bolted to a timber (B). 
The heel of this timber is heavily weighted by a pointed cast- 
iron shoe (A). 

The weight of the shell is supported by a spring (a a) and 
a set screw (&), which yield to pressure so as to permit the 
base of the torpedo shell, in wldch is fixed a sensitive fuze, 
to come into contact with a piece of metal in the bottom of 
the case, and thus produce the desired explosion. 
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Fig. 2 shows the manner of connecting it with the piling 
bj slinging it near the upper end with heayy chains passed 
over the pile head. 

The frame torpedoes were nsually placed in doable rows, 
with intervals between the sets, the second row being so dis- 
tributed as to cover the interval between the sets of the first 
row. 

In Charleston harbor this form of torpedo was very exten- 
sively used, and formed a most formidable barrier to the 
advance of our light-draft vessels through the streams load- 
ing to the city, as well as over the bars in the harbor. After 
the fall and occupation of the city, the naval force was for 
many days engaged in removing them. Four sets were found 
at the entrance to Ashley river, mounting 16 torpedoes each ; 
six sets were placed in tiie narrow pass of Hog Island chan- 
nel, and as many more in the neck of the middle channel 
near Castle Pinckney. In attempting to remove them, al- 
though they had been two years under water, the U. S. gun-' 
boat "Jonquil" was nearly destroyed by the accidental 
explosion of one of the torpedoes. 

Our gunboats never, during the war, attempted to force a 
passage through a channel defended by this form of torpedo, 
and it would have been impossible to have passed either to 
Charleston^ Mobile, or Wilmington, without encountering 
them. 

Second. — Floating or Buoyant Torpedoes. — Plate VL, Fig. 1. 
This torpedo was usually made of a strong small barrel or 
breaker ; lager beer barrels were preferred and were eveiyn 
where seized by the rebel authorities for this purpose. Pitch 
was poured into it through the bung-hole, and the barrel 
rolled about until the interior was evenly covered. It was 
then thoroughly coated with pitch on the outside. 

Two cones (rf j)ine (c c) about seventeen inches long were 
securely fastened t6 each end of the barrel to prevent the 
current from tumbling it over, and to insure the fuse coming 
properly into contact when touched by the bottom of a ves- 
sel Five and sometimes more sensitive fuses (a a a), like 
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those already described, were screwed into the barrel, two 
on each side, and one on top of its bilge. These torpedoes 
contained from 70 to 120 lbs. of gunpowder. The barrel 
was strapped with rope, and to a span underneath were at- 
tached a weight (b) to keep it upright, a mooring line (e) to 
keep it the proper depth below the surface, and a line (/) to 
connect it with another torpedo. 

This kind of torpedo was the most convenient, cheap, and, 
in some respects, the most dangerous one employed during 
the war ; imless very carefully and securely anchored they 
were apt to give trouble to the parties using them, the current 
sometimes causing them to shift their positions. From this 
cause two rebel steamers — the '^Marion" and "Ettiwan'* — were 
** hoisted by their own petards " in Charleston harbor, the 
former being totally destroyed. A similar accident happened 
to the rebel flag-of-truce boat ** Sh\dtz '* on the James river, 
when a number of exchanged rebel prisoners were killed as 
they were being carried to Richmond. 

The practice of the rebels was to keep large numbers of 
these torpedoes always on hand and ready for use. When- 
ever an attack was threatened, or an emergency arose, they 
were rapidly put down in places likely to be passed over by 
our gunboats. They were encountered everywhere, some- 
times exploding with fuU effect, and, as we shall see, creating 
great havoc and destruction. Several hundred were found 
in and about Charleston, after its occupation by our troops, 
ready for immediate use. A small boat with two men could 
easily plant four of them in an hour. 

Binger*a Torpedo. — ^Plate YI., Fig. 2, shows the form and 
arrangement for exploding this, perhaps the most successful 
torpedo used by the rebels during the war. It made its ap- 
pearance simultaneouisly upon the Western waters and along 
the Eastern coast. The case is made of tin, and contains 
from 60 lbs. to 100 lbs. of powder, according to the size de- 
sired. It may be understood by the following description : 
Af air chamber ; P, powder magazine ; i?, 0, a heavy cast- 
iron cap, resting upon the top of the case, and prevented 
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from falling off bj a low rim of tin entering an aperture in 
the cap as shown at D; a wire connects the cap with a 
triggei^ at Ef* which holds a plunger ready to strike when 
liberated ; directly beneath the plunger, and inside the mag- 
azine, there is a rod of iron, its end resting in a cup formed 
in the lug (a), where there is a screw by which the rod is 
forced gently against the interior surface of the bottom of the 
case. In this cup is placed a fulminating substance. "When 
the cap is struck or pressed by a passing tossc], it is knocked 
off, and its weight in falling pulls out the trigger, and the 
plunger, forced by the spiral spring, is driyen against the 
interior iron rod, which explodes the fulminate and the 
charge. 

The torpedo is lowered by a slip rope wove through the 
eye at 27, which also prevents the cap from shpping off 
accidentally while planting it. A " safety-pin *' (e) was also 
used to secure the plunger in case the trigger should be acci- 
dentally withdrawn. It was hauled out by a small line after 
the torpedo was in its placet 



* In some spedmonfl oiptared, three triggers connected bj npnnB to the 
wire were amd, m shown in the drawing ; the object bdng to sccnre the ex- 
ploAion in the event of fidlore of one trigger to do its work, and to ignite the 
charge at its centre in three different places, and thns secnre the entire 
combostion of the powder. Bj adding one more log to the spindle, and con- 
necting it bj rods to the lower ones, the charge conld be exploded at six differ- 
ent points, or, bj placing folminate at the lower end of the first set of rods, at 
nine points. 

t The following rebel document was captured bj Admiral Porter, and for- 
warded for the information of the Navy Department : 

BepoH qf a CommUsUm on Simfm'*^ Torpedo. 

'* ENGimoBB Hbadquabtbbs, 
*' DsPAxncnrr Northkbh VnoanA, July 14, 19C3, 
" Goix>]iXL,~In accordance with yonr order of the 13th, ^tpointing the under- 
signed a commission to examine and report npon the merits of Mr. £. 0. 
Singer's torpedo, we beg to state that we have carefollj examined the same, 
and submit the following report : 

" FbraL * As to the plan for exploding the charge.' In this plan or lock, in 
oar opinion, consists the great merit of the inrention. The lock is simple^ 



Digitized by 



Google 



72 SPAB TOBPEDO. 

Plate VI., Fig. 3, shows another form of buoyant torpedo, 
designed with the special purpose of preventing its discovery 
or removal by dragging or sweeping. It consists of a copper 
chamber (A) attached to the extremity of a spar, the other 
end of which is secured by a universal joint to a mud anchor 
(B). Into the top of the chamber are screwed five or more 
fuzes, of the form known as the " Sensitive Fuze," or of 
that already described as the ** Chemical Fuze.'* 

It is evident that the bight of a rope or chain, or a grap- 
nel hook, would slip over without being arrested by this tor- 
pedo, and that even if its presence were discovered, its 



Btrong, and not liable at any time to be oat of order ; and as the oap« which 
ignite the charge are placed within the powder magazine, they are not likely 
to be affected by moisture ; while the percussion is upon the exterior of the 
magazine, actual contact with the rod which acts as a trigger is necessary, 
but by mechanical contrivances the contact may be obtained in Various ways, 

" Seoond, ' The certainty of action ' depends, of course, upon contact, but 
by the peculiar and excellent arrangement of the look and plan of percussion 
mentioned above, the certainty of explosion ia almost absolute. One great 
advantage this torpedo possesses over many others is, that its explosion 
does not depend upon the action or judgment of any individual ; that it is 
safe from premature ignition, and at the same time is cheap and portable, 
while its position in river or harbor cannot readily be ascertained by an 
enemy's vessela 

** Third, * The efficiency of its explosion, if made in deep ohannels,' cannot 
well be ascertained without experiment, but would be the same as submarines 
fired by any other contrivance. We are of the opinion, however, from the 
best information accessible, that if the powder, say 100 pounds in quantity, 
is within the distance of fifteen feet firom the keel of the vessel when ex- 
ploded, its efficient action is not materially affected by the depth of channel. 
Of course the quantity of powder required would have to be determined by 
experiment Rifle powder, firom its more rapid combustion, would be prefer- 
able in deep water to cannon powder, while some of the detonating com- 
pounds would doubtless effect certain destruction to vessels passing over tor- 
pedoes at even much greater depth. 

** The peculiar arrangements for firing the batteries would have to be deter- 
mined by the circumstances of position and draught of vessels and motion of 
currents, depth, and width of channels, and would require the exercise of 
great judgment on the part of those intrusted with the duty of placing them. 

** We are so well satisfied with the merits of Mr. Singer's torpedo that we 
recommend the engineer department to give it a thorough test, and, if prac- 
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remoTal would be exceedingly difficult To render snoh an 
attempt still more uncertain and hazardoos, the extremity 
of the spar was frequently attached by a wire to another 
form of torpedo, as shown in Plate YIL, Figs. 1 and 2. This 
was yclept "the devil circumventor." It is of boiler iron, 
and contains about 100 Iba of powder. 

The wire from the torpedo spar, just described, enters the 
case through a water-ti^t joint (a)f and is attached inside 
to a friction primer. The object of the arrangement is, that 
in the event of making fast to the spar torpedo, and raising 
or dragging it aside, the attached torpedo may be exploded 
underneath the boats engaged in the duty. The " circum- 
ventor ** was placed about fifty yards from its companion. It 



ticable, to baye some of them placed at an early day in tome of the ziTer 
approachee of Richmond. 

" Oeneral Banark$,^Th% mode of loading this torpedo dispenses with any 
connection throngh the case of the magaaine, inTolying no packing of any 
kind. 

"The risk of the lock fonling by sand or mnd, if on the bottom of a stream* 
we think can be prevented by enclosing it in a metal case, which would be 
nearly water-tight In narrow streams these conld be placed in quinewm, 
so that a Tcssel attempting to pass wonld be sure to come in contact with 
some one. 

*' We consider the employment of submarines as a legitimate mode of de- 
fenoe, and, as officers connected with the defence of Richmond, feel it our 
duty to recommend torpedoes as a powerful accessory to our limited means. 
The moral effect of an explosion upon an enemy would be incalculable, and 
would doubtless deter them from attempting to bring troops, by transport, 
to points accessible tcrthe dty, as White House or Brandon. 

«« Beepeotlul^ submitted. 

•• W. H. Stxtxhs, 
•*CoL Snglneen. 

«*L A. WlUJAMS, 

"Mo^j, BngUmrw. 
•• W. O. ToBPnr, 
*' GxpL Snginetn. 
«* To CoL J. T. OiLMn, 

"(QffieUdeopy.) 

««A. L. Kim, 

"Acting Ohirf Bm-Mu.** 
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is not known that this combination was effeotive, but the 
torpedo first described was considered as one of the most 
dangerous nsed by the rebels. They were found in consid- 
erable numbers at Charleston, Bichmond, and elsewhere. 

Fig. 2 shows the apparatus for exploding the " circum- 
Yentor." 

Fig. 3 is another form of floating torpedo, sent 'down in the 
current of James river in great numbers. It is exploded by 
slow match, and is provided with a tin lantern, kept above 
the water by a board as a " float ;" a tin tube protects the 
match while burning down to the charge. None of them 
were ever known to explode, although they were frequently 
found in the nets, and alongside our vessels, the slow match 
extinguished before reaching the charge. 

Plate Yn., Fig. 4, shows a '' current torpedo *' used by the 
rebels, but never with success. This is intended to be car- 
ried by the current against a vessel ; when arrested in its 
course, the propeller wheel is revolved by the tide, releasing 
a hammer, which, forced by the spiral spring, drops upon 
the percussion rod and cap, arranged as in the Singer tor- 
pedo, and thus explodes the charge. It is supported at the 
proper depth by a buoy. 

Plate YIIL, Fig. 1, is a torpedo which, although never 
effectively employed, shows the ingenuity of rebel devices. 
It is exploded by throwing a jet of hydrogen gas upon a 
small mass of spongy platinum, which, becoming incandes- 
cent, sets fire to the charge. A number of. atmospheres of 
gas are compressed into the globe (A) ; when the arm (B G) 
is struck by a vessel, it turns a cock at D, which permits the 
gas to flow through the pipe to c{, where it meets the plati- 
num, surrounded by fulminate of mercury ; this is exploded 
in the centre of the charge. The cords from the arm keep 
it from turning, unless struck by a blow sufficiently heavy to 
rupture them. 

Fig. 2 is a torpedo which caused our vessels, passing up 
and down the James, great annoyance. It consists of a tin 
case, containing about 70 lbs. of powder. A stiff wire (fb) 
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• 

passes through a hole pnnotured through a strip of tin at 
/y and a box filled with beeswax at b; the end (f) is cov- 
ered with fulminate, like an ordinary friction parlor match. 
A number of wires lead from b to pieces of drift-wood on 
the surface, and the case is supported at the right depth by 
a line attached to a section of log. The apparatus is set 
adrift at night, in the hope that the trigger Unes will foul the 
propellers^ of passing steamers— an anticipation more then 
once realized, although the explosion which ensued usuaUy 
took place astern of the vessel entangled* 

Fig. 8 is a form of torpedo used to remove obstructions 
by the United States authorities. Clock-work is contained 
in the tin case A , which at the desired moment permits a 
hanmier to fall upon a percussion cap, which by its explo- 
sion ignites a quick match passing through a rubber tube 
into the case j?, containing about 200 lbs. of powder. It is Ie- 
tended to be cast into the wa(er when the tide sets in the 
direction of the obstruction. 

Fig. 4 is the form of a clock-work torpedo employed by the 
rebels to blow up storehouses, magazines and transports, 
and was used by them in two instances Tvith appalling effect 
It consists of a common wooden box containing clock-work 
and about 60 lbs. of powder. The reader will remember the 
tremendous explosion which occurred at City Point in 1864. 
The quartermaster's force was there engaged in unloading 
several ordnance boats of their cargoes of powder, shell, and 
prepared ammunition. A man was noticed to approach one 
of the vessels with a box upon Us back. He was dressed 
like an ordinary laborer, passed the sentries without being 
questioned, and deposited his load upon the deck of a barge 
filled with powder, and disappeared. A few moments after, 
the explosion occurred, which destroyed the wharves, store- 
houses, and vessels near it ; a number of men were killed 
and injured by the falling fragments. 

The wharf boat at Mound City, containing the reserve sup- 
plies of ammunition and stores for Admiral Porter's fleet, 
was also destroyed by a similar contrivance. 
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^ Fig. 6 is a '' coal torpedo " which may be truly designated 
an " infernal machine." It appears to be an innocent lump 
of coal, but is a block of oast-iron with a co: e containing 
about ten pounds of powder. The rebels had an organized 
body of men whose duty was to deposit these machines in 
coal-piles or barges, from which our vessels took* their sup- 
plies — or even' in the coal-bunkers of the vessels themselves.* 
(Covered with a mixture of tar and coal-dust, it was impossible 
to detect their character. A great number of unaccount- 
table explosions of our vessels, principally transports, have 
been traced to these devices ; the most notable of which was 
that of the '' Greyhound " on the James river, a magnificent 
steamer employed by General Butler as his *' headquarters 
boat. " She was totally destroyed, and the General and Ad- 
miral Porter, who happened to be on board at the time, es- 
caped with difficulty from the burning vessel. 
The third and the most approved form of torpedo for 

^ The following captured document explains itself : 

" RiGHMOKD, YiBOiNZA, Jonuory 19, 1864. 

** Mt DXiB Ck>xx>iiEL,~I hope yon have received all my letters. I wrote two 
to Mobile, one to Columbus, and two to Brandon ; I now send this by a party 
who is going to Shreveport, and promised to learn your whereabouts, so 
AS to forward it to you. 

*' I have met with much delay and annoyance since you left The castings 
have all been completed some tinlie, and the coal is so perfect that the most 
critical eye could not detect it The President thinks them perfect, but 
Mr. Seddon will do nothing without Congressional action, so I have been 
engaged for the post two weeks in getting up a bill that will cover my case. 
At lost it has met his approval, and will to-day go to the Senate, thence to 
the House in secret session. It provides that the Secretary of War shall have 
the power to organize a 'secret service corps;' commission, enlist, and 
detail parties who shall retain former rank and pay; also give such com- 
pensation as he may deem fit, not exceeding 50 per cent, for property 
partially and totally destroyed ; also to advance, when necesory, out of the 
secret service fund, money to parties engaging to injure the enemy. 

<• As soon as the bill becomes a law I have no doubt I shall get a suitable 
commission, and means to progress with, and that all the appointments 
you or I have made will be confirmed. « « « « • 

•• Your fiiend, 

•*T. E. CotJBTKNAT. 

' •< Colonel H. E. Clabx, 

'^Vh Missouri Cavalry, Maj.-Oen, Price's Eeadquariers, Arkansas.** 
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harbor defence is ihat exploded by an electric battery, and 
termed the " Electric Torpedo. " 

After the attack upon Charleston of the 7th of April, the 
rebels planted in that harbor a number of gigantic torpedoes 
of this character ; they also constituted the most formidable 
part of the defences in the James river, at Fort Fisher, and 
Mobile, where they were raised by our forces in great num- 
bers, after the fortifications in which the electrical batteries 
or machines were placed came into our possession. Several 
were used with appalling effect upon our ships. 

They rarely contained less than a ton of powder, and were 
usually placed in the narrow and deep channek to which pas- 
sing vessels were necessarily confined. 

Boilers of useless steamers were at first used to contain 
the charges, but the rebels soon commenced the fabrication 
of cases expressly designed for the purpose, the work upon 
them being done in a skilful and thorough manner; each 
case being submitted to the test of a powerful water pres- 
sure before being submerged. 

Plate IX. Fig. 1 represents the form of the electric torpedo 
established by the Bureau at Richmond, as affording the best 
protection to the wires, and to bring the charge as near the 
object to be destroyed as possible. The case is made of J-inch 
boiler iron closely riveted. Heavy composition castings are 
bolted to the ends A and j?, the former to cover and protect the 
circuit wires. Two wires were usually employed, each connect- 
ed with the poles of the electric battery. The conductor was 
the ordinary gutta-percha-covered No. IC copper wire used 
in telegraphy, the submerged parts being additionally protect- 
ed by a covering of tarred hemp, and weighted with chain. 
The torpedo was anchored by heavy masses of kentledge, 
attached by chain cable to a span shackled to bolts 
(C,D). 

Fig. 2. represents the stuffing-box for the conductors 
and the fuse employed with the voltaic batteries. The box 
consists of three pieces : 1. A screw-cap (E\ open on its faoe. 
2. A cylindrical disc (F), in which are two round holes, with 
brass tubes soldered into them to receive the condacting, 

6 
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wires ; 3. A metal stock (E), which screws into the bouching 
at the opening of the torpedp case. 

The faze consists of a £dip of pine, grooved at the sides for 
the wires, which, bared' of the insulating material and scraped, 
are turned back at the end (a). A small section of goose 
qldll is filled with fulminate of mercury, and secured by 
thread to the end of the stick; through- this fulminate is, 
passed the fine platina wird, which acts tfg a secondary con- 
ductor between the terminals of the conductors. The wires 
are then passed through the metal stock, and the end of. t|ie 
stick is wedged into the bore of the stock. The disc is then 
slipped on over the wires. The hollow space in the stock 
(K) IB packed with tallow and cotton was\e and the disc is 

^ pressed down upon the packing, the screw-cap is then 
screwed firmly upon the disd; and tha whole is tl^en screwed 
into the torpedo case, as slS>wn in Fig. 1. The case is filled 
from the opposite end. ^ 

The batteries employ;ed were, until the last year of the^ 
war, ordinary ygltaic piles of Grove or Bunsen. They were, 
however, found to be uncertain in their action, cumbersome, 
and difficult to keep in effective conditioi^. A beautiful in- 
strument, called '* Wheatstone's Magnetic Exploder," was 
subsequently., imported from England, where it was made 
tdt the special use of the rebels. This battery, and '* Abel's 
Fuze," used in connection with it, are described on pp.169 
and 171. A sketch of the fuze is shpwn in Fig. 3. 

Bange stakes were established in front of the batteries, 
for the purpose of determining the position of the vessel in 
regard to the torpedo, and thus enable the operator to fire it 

^ at the proper time. 
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CHAPTER VI. 

LOBS OF THB U. 8. 8. " OAIBO." — BBPOBT OF ADMIRAL PORTER. — ^IK- 
JURT TO THB U. 8. MONITOR " MORTAUk" — ^RERKL OONFIDENCR IN 
TORPEDOES AT 0HARLB8TOH. — ^U. 8. OOYERKMKMT ARE WARNED OF 
THEIR PRESENCE. — MR. ERIOSSON's TORPEDO AND OBSTRUOTIOM 
REMOVER. — ^ADMIRAL DUPONt's PREPARATIONS TO PROTECT HIS FLEET. 

. ATTACK ON CHARLESTON. — ^ESCAPE OF "NEW IRONSIDES" AND " WEE- 

HAWEEN." — "ESSEX** TORPEDO. — LOSS OF IRON-CLAD " BARON VE 
KALE." — REPORTS OF ADMIRAL PORTER. 

Having described the fonns of defensiTe torpedoes em- 
ployed by the rebds, we retom to the course of eyents which 
illosfarate the value of these devices. 

As has been noticed, the rebels formed their torpedo 
corps, and commenced the systematic use of torpedoes, 
during the fall of the year 1862 ; and in the month of De- 
cember, 1862, reaped the first fmits of their organization, in 
accomplishing the total destmction of the iron-clad " Oairo,'* 
one of the most powerfol vessels of the Mississippi squad- 
ron. The foUowing official reports of her commander, and 
Admiral Porter, convey the particulars of this disaster : 

Bqxni <f Lieutenant Commander Thomas 0. Sdf ridge. 

"Umixbd Statu Qumboat '8ioifAXi»* 

**Off Tasoo Riteb, Decmber 13, 1802. 

''Sir, — ^It becomes my 'painful duty to announce to you the 
total loss of the gunboat ' Cairo/ while under my command, 
from the explosion of two torpedoes under or near her, placed 
in the Yazoo river, some sixteen miles firom its mouth. 

'* I left our anchorage at about eight o'clock a.ic, December 
12, in company vrith the gunboats 'Pittsburg,' 'Marmora,' 
' Signed,' and ram ' Queen of the West,' under orders from Oap- 
tain Wolke to proceed carefully up the Yasoo to where torpe- 
does had been discovered the day before, and to effect the de- 
struction of as many as possible. It was understood that the 
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light gunboats were to go ahead, followed bj myself and the 
* Pittsburg/ to protect them by shelling the woods on the river 
bank. 

''Arriving near the spot indicated, when the leading gnnboat, 
the 'Marmora,' was partially hidden by a bend in the river, a 
heavy fire of musketry opened ; the steamer commenced back- 
ing at the same time, leading me to suppose she was attacked 
from the shore. I hastened up to her support, when I found 
the firing was from the ' Marmora^' at an object, a block of 
wood floating in the water. 

" I ordered her to cease firing and to lower a boat to examine. 
They either did not hear my order or were loth to obey it, and 
showing no signs of executing it, I lowered one of my own 
boat& They fished it up, and found it to be a portion of a tor- 
pedo which had exploded the day before. 

" In the meanwhile, the head of the ' Cairo ' having got in 
towards the shore, I backed out to straighten up stream, and 
ordered the ' Marmora ' to go ahead slow. I had made but 
half a dozen revolutions of the wheel, and gone ahead perhaps 
half a length — ^the ' Marmora,' a little ahead, leading — when two 
sudden explosions, in quick succession, occurred — one close to 
my port quarter, the other apparently under my port bow ; the 
latter so severe as to raise the guns under it some distance fi*om 
the deck. She commenced to fill so rapidly that in two or three 
minutes the water was over her forecastle. I shoved her imme- 
diately for the bank, but a few yards distant ; got out a hawser 
to a tree, hoping to keep her from sliding off into deep water. 
The pumps, steam and hand, were immediately manned, and 
everything done that could be. Her whole frame was so com- 
pletely shattered that I found immediately that nothing more 
could be effected than to move the sick and the aima I or- 
dered the 'Queen of the West' alongside, and passed what 
articles I could get at into her, with a portion of the crew, the 
remainder taking to our boat& The 'Cairo' sunk in about 
twelve minutes after the explosion, going totally out of sight, 
except the top of the chimneys, in six fathoms of water. I am 
happy to say that, though some half a dozen men were injured, 
no lives were lost 

"I cannot speak too highly of the officers' and men's beha- 
vior ; there was perfect discipline and order to the last The 
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orew remained at their quarters until ordered awaj, and did what 
little could be done under the circumstances. 

"The most of the bags and hammocks were sayed, as was 
eyerjthing that floated from the wreck. In the meanwhile I 
directed Captain Hoel, of the ' Pittsburg/ to send boats up the 
shore, under cover of his guns, to destroy and discover the mode 
of firing these torpedoes. Several of them were destroyed, but 
I leave the particulars to his report 

"Having accomplished all that was in our power, and de- 
stroyed what vestige of the unfortunate ' Cairo ' that remained 
above water, it was with deep regret that I felt obliged to return 
down the river. 

"I have nothing to add in justification of myself that does 
not appear in this report 

"Though I found we were in the vicinity of torpedoes, there 
were no signs to show, at the time, that any were in my imme- 

diate jaeighborhood, the ' Marmora * having passed ahead of 
me. 

"Very respectfully, your obedient servant, 

"Thomas O. Sklfbidob, 
"LieutenaiU Comnumder. 
" Captain Henrt Walke, U. S. N., 
" Commanding Naval Forces off Tazoo River.'* 

Acting Bear'Admiral Porter's Detailed Beport of the Loss of the 

" Cairo:* 

Na SSL] ** VvoED 49tat» M i mhw i w Squadboit, 

•• December 17, 1802. 

" Sib, — ^When I sent you my despatch notifying you of the 
loss of the * Cairo,' I had not examined carefully all the accom- 
panying reports, being pressed for time, and I left it to the 
department to judge where the blame lay. My own opinion is 
that due caution was not observed, and that the vessels went 
ahead too fast These tor]iedoes have proved so harmless 
heretofore (not one exploding out of the many hundreds that 
have been planted by the rebels), that officers have not felt 
that respect for them to which they are entitled. The torpedo 
which blew up the ' Cairo ' was evidently fired by a galvanic 
Itattery, as in some of them, which were afterwards taken up, 
the officers followed the wires over four hundred yards 
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from the river bank, and would have followed them up but 
for fear of surprises. Lieutenant Commander Selfi-idge was 
proceeding witii proper caution before the accident, and the 
' Marmora ' was proceeding ahead of him some distance, 
while the boats were cutting the wires and dragging the 
torpedoes to the bank. Several had been safely disposed of 
when the ' Signal ' commenced firing musketry ; and as the river 
bank was full of sharpshooters, Lieutenant Commander Sel- 
fridge went to assist her, supposing she was attacked. It appears 
she was firing at floating torpedoes. Not obeying the signal 
made to her to return. Lieutenant Commander Selfridgo went 
up to hail her, and in doing so lost bis vesseL The boats were 
doing their work very efiectually, and had the orders of Captain 
Walke been carried out no accident could have occurred. The 
torpedoes were known to be there in numbers, and every pre- 
caution should have been observed. Lieutenant Commander 
Selfridge, however, did not go ahead with his vessel until his 
pilot assured him that everything was clear. Li my orders to 
Captain Walke I directed him as follows : ' Send on the " Signal " 
and "Marmora," with some good marksmen, besides their crews; 
let them hold on to all they can until you can get your large 
vessels in. We must make a landing for the army at all hazards, 
and prevent the rebels from raising batteries,' eta, etc The 
first part of the order was executed, and the ' Signal ' and ' Mar- 
mora' proceeded thirty miles up the river until stopped by the 
batteriea They were attacked by guerillas, whom they easily 
drove off, but they returned again to Captain Walke, and enabled 
the rebels to plant the torpedoes between that time and the 
return of the second expedition, when the ' Cairo ' was lost. 
What was the cause of the return of the light-draught vessels 
in the face of my order, I hav e yet to leaiii. I do not see any 
thing to reprehend in the course of Lieutenant Commander 
Selfridge, except being rather incautious. His vessel was a 
great loss to us; she was in splen^d order, and had just been 
made shot-proof with railroad iron where she was before vulner- 
able. He is too good an ofiicer to lose his services just now, and 
I have put him in command of the ' Conestoga,' which was 
vacant, trusting that he may be more fortunate hereafter, this 
being the second time during the war his vessel has gone down 
under him. The conduct of the officers and crew was admirable ; 
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everythmg was conducted with perfect coolness, and not a man 
was lost, althongh so short a time elapsed between the explosion 
of the torpedo and the sinking of the Tessel, that nothing was 
sayed except a few hammocks and bags, belonging to the men, 
which floated o£El In a few minutes after the * Cairo ' sank, 
nothing could be seen but the top of her pipes, which the ram 
' Lioness ' hauled out and sunk, to prevent the rebels from finding 
the spot This affair will give me some extra trouble, but I 
hope to succeed, nevertheless, though this leaves me only six 
vessels which can go under a battery. 

" Very respectfuUy, your obedient servant, 

" David D. Pobtbb, 
"Acting Bear-Admiral^ Cam'cTg Mimsgippi Squadivn, 
"Hon. OiBBON Wkllbb, 

" Secretary ef the Navy, WaxhingUm^ D. C."* 

Acting Bear-Admiral Porier*8 instrudionB to Ctqjtain WaUce. 

9 

"^MiTSD Btatbs M i MHw i rw Squadbok, 

•' November 31. 1SG2. 

'* Sib, — On receipt of this communication you will take with 
you all the iron-clads, except the * Benton ' and the ' General 
Bragg,' and proceed down as near the mouth of the Tazoo as 
you can get, and, if possible, enter it The object ia to prevent 
the erection of batteries at the mouth of the Tasoo river, or as 
far as our guns will reach, and in case you see anything of the 
kind, your duty wiil be to destroy the batteries if you can; if 
the rebels have not covered them in, there will be no difficulty 
in driving them away and destroying the guns. The best time 
to do that kind of business is about daylight in the morning." 

Upon the 28th of February, 1863, the monitor " Montauk,'* 
aided by some wooden gunboats, destroyed the rebel 
privateer " Nashville ** lying under the protection of Fort 
McAllister, on the Ogeeohee river, (Georgia. As she was re- 
turning to her anchorage, and when at a point about 1,000 
yards below the fort, she struck a torpedo, which, by its 
explosion, materially injured the vessel. Nothing but the 
favoring stage of the tide, and the dose ricinity of a mud- 
bank, upon which she was immediately run, saved her from 
sinking. The mud partially closed the hole made in her 
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bottom, and permitted it to be temporarily closed from within 
so as to enable her commander. Captain Worden, to navigate 
her safely to Fort BoyaL 

The following order and report explain the extent of the 
injury received by the " Montank" : 

«*Flao Ship 'Wababh,' 
**PoBT BoTAi. Habbob, a C, MoTch 6, 1868. 

" Obntlemen, — ^You will hold a strict and careful survey on the 
hull of the United States iron-clod ' Montauk/ and report to me 
in triplicate what damages she has sustained from the explosion 
of the torpedo on the 28th ultimo, the best mode of repairing the 
same, and the time required for that purpose. 
** Respectfully, your obedient servant, 

" S. P. DupoOT, 
" Rear'Admiral, Commanding S. A. B. Squadron, 
" Chief Engineer Alban C. Stimebs, 
' " Chief Engineer B. MoClkbrt, 

"K S. steamer 'Wabash; 
" Mechanical Engineer Edwabd Fabon.'' 

•*PoBT BoTAL, South Oabouma, March 6, 1868. 

" Sib, — ^In obedience to your orders of this date, we have 
examined the bottom of the iron-dad ' Montauk' ¥rith reference 
to the injury sustained by the explosion beneath it of a toi*pedo 
in the Ogoechee river, and we beg leave very respectfully to re- 
port: 

" The explosion took place beneath the back end of the port 
boiler, under a part where the ship's bottom is very flat. 

** We found the cast iron portion of the boiler — blow-off pipe — 
which in all iron ships it is considered necessary to place, 
between the copper pipes and the wrought iron of the ship's 
bottom to prevent galvanic action, which would otherwise take 
place — ^broken off; the bottom permanently indented two and a 
half inches ; the indentation extending five feet athwartship and 
three feet fore and aft The greatest force of the explosion was 
directly under a twelve-inch floor, along beneath which the 
. plating of the ship is cracked a distance of two feet four inches 
(2' 4") ; thence diagonally aft and toward the keel one foot ten 
inches (1' 10"), its direction being indicated by saying that it 
extends aft nine inches (9''), and athwartships one foot eight 
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inches (1' 8^) the diagonal portion of the crack being in the 
next streak to garboard. This twelve-inch (12") floor, and the 
sixteen-inch (16") one forward of it, are warped and torn some- 
what from the frames. 

" We would respectfully recommend that the ship be beached, 
and a soft patch tap bolted to the inside of the cracked plate ; 
that the floors be str aightened and refastened to the frames, and 
that a wrought-iron pipe be put in place of the cast-iron one 
which broke. 

" In making this last recommendation, we are aware that we 
are departing from what is considered the best practice in iron 
ship-building where copper pipes are used, Imd that a torpedo 
may neyer again explode with that nice adjustment of locality 
and force which may break a cast-iron pipe and not break 
through entirely into the ship. Yet we prefer to assume that 
this may occur, and to suffer the certain incouTenience of the 
gaWanic action, than to replace a broken part with material 
which will certainly be broken upon an exact repetition of the 
accident 

** We estimate the time required as follows: 

"To make the necessary preparations. 4 days 

"To remain on the beach. 2 " 

" To complete all that it is proposed to do 4 " 

"Total time from date 10 days 

" We are, very respectfully, your obedient serrants, 

" AlBAM G. SnMKBS, 

*'Chiff Engineer U. 8. Navy. 

"R W. McClexbt, 

'•Chief Engineer U. 8. Navy. 

"EdwabdFaron, 

" Mechanical Engineer. 
" Rear- Admiral S. F. Dupokt, 

"Commanding South Atlantic Blockading Squadron.** 

It is, howoTer, proper to remark that oyer a month was 
consumed in repairing the damage to the "Montauk** created 
by this explosion. 
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The form of torpedo whioh was employed is uncertain ; but 
it was evidently a small one, and exploded at a considerable 
distance below the floor, of the ship, the depth of water at 
the point where the explosion took effect being nearly 7 
fathom&* 

These disasters caused the Union officers to be more careful 
in their operations, and when entering channels under the 
enemy's control to institute searches more or less rigorous 
by dragging with grapnels, and sweeping the bottom with 
chains from small boats sent ahead imder the protection of 
their guns. 

So rapid was the progress of improvement in this mode of 
warfare, that, in their preparations to meet Admiral Du- 
pont's attack upon Charleston, the rebels calculated more 
upon torpedoes as a means of defence, than upon the power 
and number of their batteries. General Beauregard, com- 
manding the defences of Charleston, is asserted to have said 
that he ** placed more reliance upon one torpedo, than upon 
five ten-inch columbiads."t 

Befugees, deserters, and spies, all united in bearing testi- 
mony to the confidence of the rebels in their ability to 
desfaoy our iron-clad fieet by torpedoes alone, if it should 
venture within their lines of defence. 

These reports and rumors, the disasters to the " Cairo " 
and ** Montauk, *' and the great number of torpedoes every- 
where found, caused the Navy Department, anxious for the 
success of the monitors, to apply to Mr. Ericsson for a 
design of a machine that would protect them from torpedoes, 
and at the same time enable them to free the channels of 
Charleston from the other obstructions known to exist, and 
believed to be a formidable barrier to their success. 

* Admiral Dablgren, in bis report on the defenoee of Oharleston (Seo. 
Navy's Report, 1864), states that the ftrame torpedo, Figs. 2 and 4, Plate IV., 
is probably the kind that was exploded under the '* Montaak ;" but, as these 
torpedoes were only need in connection with obslmctions, and as the ** Mon- 
tauk** was a half mile below them at the time of the disaster, his conjecture 
is probably incorrect 

t Testimony of Oaptain M. H. Qrey, rebel engineer in charge of sub- 
marine defences of Charleston. Rept Sec Navy, 1»63, p. 286. 
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Mr. Ericsson accordingly prepared an apparatus which he 
belieyed would accomplidi the object It consisted of an 
immense torpedo, borne by a raft to be pushed ahead of the 
monitor, and exploded by coming into contact with any ob- 
struction. (For description see p. 198.) 

A great number of these machines were hastily built in 
New York, and immediately despatched to Clharleeton in 
charge of an officer who had experimented with them, and 
was acquainted with the mode of their application. They 
arrived off Charleston a few days previous to the attack of 
the 7th of April, and an attempt was made to attach the ap- 
paratus to the monitor '' Weehawken. " The novelty of the 
invention, a dread of its effects upon the vessels carrying 
it as well as upon friendly vessels in the event of collision, 
prevented its use, and the attack was finally delivered with- 
out it. 

Admiral Dupont, than whom no braver man, more refined 
gentleman or truer patriot ever graced the profession of arms, 
while he had no excessive fear of torpedoes and never suffer- 
ed them to interfere with his purposes, caused his iron-dads 
to be provided with ** torpedo catchers " extemporised from 
spars, boarding nets, and grapnels rigged ahead of each 
vessel, hoping thus to explode the torpedoes, or prevent them 
from coming into contact with the vessel itselL 

The attack of the iron-clads faUed, as all the worid knows, 
owing to the utter inadequacy of the means employed. Our 
vessels never penetrated the obstructions, and none suffered 
from the submarine defences of the enemy, although two of 
them the '*New Ironsides ** and *' Weehawken " narrowly 
escaped their effect& The former was forced to anchor at 
the height of the batUe, and swung immediately over an 
electric torpedo of enormous size, remaining in that position 
upwards of an hour. Captain Langden Cheves, a rebel ar- 
tillery officer stationed in Fort Sumter, in a letter to a friend 
describing the attack^ which was found on board the rebel 
iron-dad ** Atlanta '* captured soon after, thus refers to the 
circumstance: 
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" The " Ironsides " was for an hour directly over our big tor- 
pedo. Mr. , the operator, says that if he had had the plac- 
ing of her, he could not have placed her better; but the con- 
founded thing would not explode owing to some defect in the 
insulation of the wires. " 

A yariety of testimony confirms this siatemeni The rebels 
for a time imputed treachery on the part of the operator, 
who was arrested and confined on this charge ; but defective 
insulation was finally found to be the true cause of the 
failure. 

Oaptain Grey, whose testimony has been before quoted, 
also asserts that he put down this torpedo a short time be- 
fore Admiral Dupont's attack, and describes it as being a 
large boiler containing upwards of 2000 lbs. of powder, and 
anchored in the main ship channel abreast of Fort Wagner, 
where the wires were led, and the galvanic battery placed. 
Several others of this character were subsequently added to 
the submarine defences of Charleston, and the electric tor- 
pedo soon came into very general use, with disastrous results 
to our vessels. 

In June, the iron-clad '* Essex*' discovered, in the Missis- 
sippi, near Port Hudson, a torpedo apparatus of great inge- 
nuity, intended to be exploded by electricity, as well as by 
friction. The wires leading to it were severed, and the tor- 
pedo raised, placed upon the bank, and exploded by pulling 
upon one of the numerous wires which led from it, but 
which were entirely separate from the insulated electric wire, 
traced some distance into the woods. 

By the exercise of great care and vigilance, our vessels 
managed to avoid the torpedoes of the enemy until the 22d 
of July, when the ** Baron de Kalb,*' an iron-clad gunboat 
of great strength, was completely destroyed, by coming into 
contact with one in the Yazoo river. Admiral Porter, in his 
despatches to the Navy Department, conveys the best idea 
of this disaster, and we give such extracts as refer to the 
loss, as well as to the efforts made, under his direction, to 
recover the vessel and the valuable public property on board 
of her. 
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Under date 22d of Julj, 1863, after speaking of other ope- 
rations, the Admiral continues : 

" ♦ ♦ ♦ Unfortunately, while the • Baron de Kalb • 
was moving slowly along she run foul of a torpedo, which ex- 
ploded and sunk her. There was no sign of anything of the 
kind to be seen. While she was going down, another exploded 
under her stem. The water is rising &st in the Yazoo, and we 
can do nothing more than get the guns out of her, and then get 
her into deep water, where she will be undisturbed until we are 
able to raise her. 

" But for the blowing up of the ' Baron de Ealb,' it would 
haye been a good move. We have generally obtained informa- 
tion of torpedoes from negroes and deserters, but heard nothing 
of this. Many of the crew were bruised by the concussion, 
which was seyere, but no lives were lost The officers and men 
lost everything. She went down in fifteen minntes. We must 
have her up again as soon as possible. We have much to con- 
tend vnth in these narrow rivers, and cannot guard against 
these hidden dangers while an enemy's flag floats. The usual 
lookout was kept for torpedoes, but this is some new invention 
of the enemy, which we vnll guard against hereafter. An at- 
tempt was made by the perpetrator, late Lieutenant Isaac N. 
Brown, to plant torpedoes once before, but the people of Yazoo 
City threatened to hang him if he did so. We felt sure they 
would not permit it on this occasion. 

« While a rebel flag floats anywhere, the gunboats must follow 
it up. The officers and men risk their lives fearlessly on these 
occasions, and I hope the department will not take too seriously 
the accidents which happen to the vessels, when it is impossible 
to avoid them. 

" I have the honor to be, very respectfully, 

"Your obedient servant, 

"David D. Pobtto, 
" Acting Bcar'Admiral^ ConCdCg Mimmjfpi Squadron. 

" Hon. OiDBOK Welles, 

" Secretary of the Navy, Washington, D.C* 
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**U. 8. MiBMiiBTPw Squadbon, Fl40-Ship *Bl4CX Hawx/ 

••Ofv Yiansmui, My 22, 18C3. 

''Sib, — ^I had the honor to inform you of the blowing up of 
the ' Baron de Kalb ' by a hidden torpedo, seventeen having 
been planted in the river, without wires attached to them. The 
water having risen two or three feet daring the nighty enabled 
all the vessels but the ' de Kalb,' to pass over them. 

" I am not sure that we shall be able to raise the 'de Kalb,* 
as she sunk in twenty (20) feet of water, and we cannot yet as- 
certain the injuries, but every effort will be made. I ordered 
her guns, and every article that could be got, to be removed, 
and this duty was performed under the most difficult circum- 
stances ; every gun and carriage was saved undamaged ; also 
everything else of value. 

" Officers and men vied with each other in endeavoring to save 
the guns and stores ; the work had all to be performed in fifteen 
to twenty feet of water, and the officers set the example in 
diving down to make fast to the gun-carriages ; all the small 
arms were saved in the same way ; also the paymaster's books 
and Government funds." 

" MiMiiiBTP P i Squadbov, Flag-Ship *Bi:.agk Hawk,' 

««Oaibo, August 23, 1863. 

" Sm, — ^In the last expedition I sent up the Yazoo to recover 
the ' Baron de Kalb,' it was ascertained that she was too much 
damaged to save her hull, two torpedoes having exploded under 
her, tearing her bow and stem all to pieces. 

" Her guns and stores were saved (with the exception of her 
provisions), and part of her machinery taken off The water 
was foiling so rapidly that the gunboats were obliged to return 
precipitately from the river, to escape being kept up there the 
rest of the season. 

" The iron, and all other portions of the hull, were removed 
to prevent it being of use to the enemy, in case he should return 
to those parts, which is not likely. I find that our visits to the 
Yazoo river cost the rebels more than I at first supposed. 

" As the p^ple of Yazoo City did not take the trouble to 
warn us of the existence of torpedoes after the enemy fled, 
which they had an opportunity of doing, three thousand bales 
of cotton were seized by General Herron, to pay for the gun- 
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boat that was lost through their treachery. The loss to the 
enemy in this expedition has been all the guns left on Yazoo 
riyer, eight hundred thousand dollars' worth of steamers, five 
hundred and fifty thousand dollars' worth of cotton, and as 
much more in other stores necessary for the maintenance of an 
army. The officers and men composing the naval part of this 
expedition have lost no reputation on account of the sinking of 
the ' de Kalb/ but have exhibited a perseyerance and attention 
to duty worthy of the highest praise ; their labors in recoTcring 
their guns and stores will not be surpassed by any one on any 
other occasion. 

"I haye the honor to remain, very respectfully, your obedient 
serrant^ 

''David D. Pobtsb, 
'' Acting Bear-Admiral^ Com'd^g Miss. Squadron. 

" Hon. On>BOK Welles, 

" Secretary of the Navy.'* 

Oommander Walke, commanding the ** Baron de Kalb/* 
at the time of her destruction, reports that the form of the 
torpedoes found in the immediate vicinity before and after 
the disaster, and which he, therefore, concludes were of a 
similar pattern to the one which destroyed his vesseli was 
that known to the rebels as ** Singer's Torpedo.'* (See Fig. 
2, Plate YL, and for description, p. 70.) 
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CHAPTEB VII. 

INJUBT TO THB "BABNEY." OAXJSB OP FAILUBB TO BSSTBOT HSB. 

ADOPTION OF THB TOBPBDO 8Y8TBH BT THB UNITBD 8TATB8. — ^U. & 
TOBPSDOBS IN BOANOKB KIVSB. — LOisS OP THE ''HAPLB LEAP." — ^RED 
BIYil(R EXPEDITION. — ^LOSS OP THB IBON-OLAD " BA8TPOBT."— GBOWINO 
IMPOBTANOB OP THB SYSTEM. — PRECAUTIONS TAKEN BY ADMIBAL LEE 
IN ADYANGINO UP JAHE9 lUVBB. — LOSS OP THE " OOMUODOBB JONES," 

AND OBEAT LOSS OP LIFE BY AN BLBOTBIO TOBPEDO. OAPTUBB OP 

OPEBATOBS AND BATTERIES. — BAISINO ELEOTBIO TORPEDOES. — EFFEOT 
OP TORPEDOES. OENBRAL ORANt's OAHPAIQN. 

On the 8th of August, 1863, Qeneral Foster aocoBapanied 
Captain Gansevoort, of the nayj, in a reconnoissance of the 
enemy's position on the James river. They* ascended the 
river to within a few miles of Drory's Bluff, in the gunboat 
^'Oom. Barney," accompanied by a few smaller vessels. 
On their return, while rapidly passing a point known as 
Cox*s Wharf, an electric torpedo was exploded just astern of 
the ** Barney,*' which careened the vessel violentiy, and threw 
an immense quantity of water on board, washing overboard 
twenty of her crew, several of whom were drowned. The 
vessel was for the time completely disabled, and was taken 
in tow by one of her consorts, and brought to a place of 
safety. The failure to destroy this vessel was owing, as the 
writer has since been informed by the operator of the bat- 
tery on this occasion, to a defect in the battery itself, which 
failed*to yield a sufficient current of electricity to explode 
the charge at the desired instant. This liability to failure of 
the Bunsen battery rendered it oftentimes uncertain; but 
the substitution of magneto-electric exploders made such 
accidents impossible. 

Up to this period of the war, our naval forces were con- 
tinually on the aggressive, and the defensive torpedo system 
had not been found necessary to our plans, or to the main- 
tenance of our positions. Public despatches and the press 
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were acoostomed to treat of the subject with apparent 
detestation. Such expressions as '* infernal machinations of 
the enemy ;" '* assassination in its worst form;'* '' unchristian 
mode of warfare/* were familiar terms, employed to charac- 
terize the system. 

The following correspondence shows, howeyer, that with a 
change in our circumstances, high official sanction was not 
wanting to authorize the usage. It also serves as docu- 
mentary evidence of the eflfect that the introduction of ships 
practically invulnerable to shot and shell has had upon naval 
warfare ; and that the same reasons which induced the rebels 
to inaugurate the system of torpedo defence, also led the 
United States to its employment. 

"Natx DKPAmuDiT, StpUmber 17, 1803. 

" Sir, — ^I have the honor to present for your consideration a 
subject of great importance, connected with the maintaining 
possession of the sounds of North Oarolina. 

" Information received from time to time places it beyond 
doubt that the rebels are constructing, and have nearly com- 
pleted, at Edwards' Ferry, near Weldon, on the Boonoke river, 
a ram and an iron-dad floating battery. It is represented that 
these vessels will be completed in tiie course of four or six 
weeks. It is further represented that an attack by land and 
water on Plymouth is contemplated. 

" Our force of wooden vessels in the sounds, necessarily of 
light draught and lightly armed, will by no means be adequate 
to contend against the rebel ram and battery, should they suc- 
ceed in getting down the Boonoke ; and, in tiiat event, our pos- 
session of the sounds would be jeoparded. 

" It is impracticable for our vessels to ascend the Roanoke to 
any great distance, in consequence of the shallowness of the 
water, their exposed situation from the fire of sharpshooters, 
and the earthworks represented to be located at different points, 
particularly at Rainbow Blufil 

" Were our iron-clads, now completed, available for service in 
the sounds, they could not be sent there, as they draw too much 
water to cross the Bulkhead at Hatteros. Our light-draught 
ones will not be completed for some time to come. 

7 
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"In view of all these facts, I deem it proper to snggest the 
importance of an effort on the part of the army to Burprise and 
destroy the rebel ram and battery referred to, or q^ obstrucHng 
the river by torpedoes and piles or otherwise, so as to prevent 
their descent. Permit me to urge some measure of this sort. 
This department will be happy to co-operate, so tar as it may 
be able, in adopting such steps as may seem practicable and 
adequate to secure us against threatening disaster. 
" I am, very respectfully, etc., 

"Gideon Welles, 
" Secretary of the Navy. 
"Hon. R M. Stahton, 

" Secretary of War:' 



** WiB DiPiBTiflnrr, I 

•« Washinotom Om, aeplmber 19, 1863. [ 

" Sib, — ^I have the honor to acknowledge the receipt of your 
letter of the 17th instant, in relation to the contemplated at- 
tempt of the rebels to take possession of the sounds of North 
Carolina, and to inform you that a copy of the same has been 
referred to Major-General Foster, with directions to take such 
action as may, in his judgment, be best suited to meet the emer- 
gency thus presented. 

" Very respectfully. Sir, your obedient servant, 

"Edwin M. Stanton, 

" Secretary of War. 
"Hon. Gideon Welles, 

" Secretary of the Navy, Washington, D. C." 

As a result of this correspondenoey torpedoes were placed 
by the United States authorities at the mouth of the Boan- 
oke river, where they remained until the close of the war. 
Their presence there became known to the enemy, and upon 
one occasion they succeeded in capturing the pcurty detailed 
to explode them, and immediately attacked, with success, 
our wooden vessels stationed below, presenting the novel 
spectacle of eight powerfully armed and gallantly fought 
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gunboats held at bay, and practically defeated, by one ex- 
ceedingly crude specimen of a modem war ship.* 

Except from the daring attacks upon our fleets by torpedo 
boats, no further casualties occurred from rebel torpedoes 
until the 1st of April, 1864, when the army transport '' Ma- 
ple Leaf" was totally destroyed by a floating torpedo in the 
St John's river, Florida. 

This immunity was due, partly to the great care and 
watchfulness of our officers, but mainly to the inactivity of 
our squadrons, which were sufficiently employed in guarding 
places already in our possession, and in blockading such of 
the enemy's ports as still remained to them. 

The unfortunate Bed Biyer expedition was particularly dis- 
astrous to the naval force which accompanied the army. 
But for the energy, courage, and devotion of Admiral Porter, 
none of that flotilla would have been saved. By his orders 
and personal supervision of the advance, the vessels escaped 
the torpedoes which were laid in their path, and it was not 
until the disasters to the army compelled their return with 
less care and greater speed, that the ** Eastport," a heavily 
armed and powerful iron-clad, coming into contact with a 
small floating torpedo, was so shattered by its explosion that 
she sunk, a harmless wreck, to the bottom of the river. 

The story of the efforts to raise and save this vessel forms 
one of the most interesting episodes of the war, illustrative 
of the courage and perseverance of men when animated by 
the presence and personal energy of so able a commander 
as then wielded the naval arm on the Western waters.t 



*0n6 of the torpedoes, designed and eonstnioted in Newbem for the de- 
fence of Boenoke rirer, was exploded by careless handling in the B. B. 
depot at that place, cansing great haTOC and deetmotion. Thej were formed 
from two casks, one placed inside the other, and were to be exploded by wires 
attached to friction primers^the wires being drawn by a concealed operator. 
L^rert were also added, which, being toached by a Tessel, woold also explode 
them. Ohloride of oaldom was introdnced between the barrels to absorb * 
moistiire. 

t See report of Yioe-Admiral Porter^ in report of Secretary of the Kavy, 
1865, p. 624. 
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Upon the 4th of May following a joint expedition of the 
army and navy, nnder Oxe command respectively of General 
Butler and Admiral Lee, proceeded np James river for the 
purpose of seizing City Point and Bermuda Hundred, and 
thence co-operating with the grand army under General 
Grant against Bichmond* 

The importance of the torpedo system, and the amount of 
respect which it then commanded from our naval officers, 
are best shown by the orders which Admiral Lee saw fit to 
communicate to his officers preparatory to entering into 
channels affording every opportunity for its practice. 

After enumerating the vessels of the flotilla, the following 
instructions appear ; 

"All of these vessels will be fully prepared to drag for torpe- 
does themselves and with their boats, and to send boats to 
fire-rafts with grapnels, with which to tow the rafts clear of the 
vessel and on shore. 

" Upon arriving at Harrison's bar, the * General Putnam ' and 
' Stepping Stones ' will go ahead and drag the bar carefully for tor- 
pedoes, taking care to keep one or two hundred yards apart, so 
that they do not explode the torpedoes under each other. As 
soon as a torpedo is discovered, the vessel making the discovery 
vrill at once signify it by hoisting the usual pennant, when every 
precaution will be taken by dragging with the boats and follow- 
ing slowly. After leaving Harrison's bar, the * Stepping Stones, ' 
'General Putnam, ' ' Delaware, ' and ' Shawsheen ' will together 
search the waters between that point and one mile above Ber- 
muda Hundred for torpedoes — the ' Delaware ' on the port side of 
the channel, the * Shawsheen ' on the starboard side, the ' General 
Putnam ' and ' Stepping Stones ' in mid-channel, in bow and quar- 
ter line as near as practicable. The iron-dads will not go up to 
their positions until this is done. The tugs attached to the iron- 
clads will act as tenders to them, under the squadron orders 
and instructions in regard to torpedo boats, etc. The ' Osceola ' 
and * Mackinaw ' vrill take up positions from one-fourth to half a 
mile ahead of the iron-clads, in waters which they must previ- 
ously drag for topedoes. The ' Commodore Jones ' and ' Shoko- 
kon will take up a position off the mouth of Appomattox river, be- 
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tween City Point and Bermuda Hundred. The ' Eutaw, ' ' Hunch- 
back,' ' Commodore Morris ' will take position below Oity Point to 
protect and coyer the landing of troops, and be ready to render 
such assistance as may be necessary. The ' Oeneral Putnam ' and 
* Stepping Stones ' will cover the boats of the ' Osceola ' and 
' Mackinaw ' while dragging the river for torpedoes above Ber- 
muda Hundred, which will be done as soon as those vessels have 
taken their position. The * Delaware ' and ' Shawsheen ' will cover 
the boats of the ' Commodore Jones ' and ' Shokokon,' which will, 
as soon as they have taken their position, proceed to drag the 
mouth of the Appomattox and examine the banks of that river 
for torpedoes. '* 

A company of soldiers was applied for to scour the banks 
of the river for galvanic batteries and torpedo operators, 
under the protection of the guns of the advanced vessels; 
but so incredulous was G^eral Butler as to the existence or 
effect of torpedoes that he denied the application and was 
inclined to ridicule the idea of taking any precautions against 
them. A detachment of sailors was therefore specially or- 
ganized for this service, and after the landing of the army 
at Bermuda Hundred, it was busily engaged in the duty, 
confining its search, however, to the left bank of the river, 
which was held by the enemy, and upon which it was sup- 
posed the torpedo operators and their batteries would be 
concealed. 

Notwithstanding the zeal and carefulness with which these 
duties were performed, on the 6th of May the '* Commodore 
Jones'* a large and heavily armed gunboat, was literally 
blown to fragments by an electric torpedo containing 2,000 
lbs. of powder, placed by the rebels at a sharp bend of the 
river, called Deep Bottom. The channel there is from five to 
seven fothoms deep and about one hundred yards wide. 
(The accompanying sketch shows a plan of the locality, the 
position of the *' Commodore Jones,'* the galvanic batteries 
and the fleei) 
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The details of this disaster are particularly interesting in 
the history ot submarine warfare, it being the only instimce 
where the large eleotrio torpedoes were successfully employ- 
ed ; it also illustrates the vast power and annihilating effects 
of the explosion of such an immense quantity of gunpowder 
beneath a ship, and the uncertainty of dragging, and other 
expedients to discover or break the conducting wires when 
they are carefuUy laid* 

The Confederates, duly advised by our slow and cautious 
advance, of the ibeasures taken to render their devices una- 
vailing, during the night previous to the arrival of our fleet 
at Deep Bottom, shifted the battery and wires to the right 
bank of the river, choosing for their location a narrow point 
covered with brush and undergrowth, and separated by 
overflow from the position of our army on that side of the 
stream. 

At noon most of the fleet had reached Deep Bottom, and 
several had anchored to take coal, while tlie advance pushed 
slowly ahead following the shore detachment, searching the 
left bank. A negro here joined the squadron with the intel- 
ligence that torpedoes were placed in the deep water at the 
bend of the river. A signal was at once made to the 
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advance to fall back and anchor, with the idea of instituting 
a more rigorous search in the place indicated by our colored 
ally. 

The ** Jones *' was at this moment considerably in adyance, 
and with heayy drags out astern, was slowly moving ahead. 
The small boats of the fleet were ahead of and around her, 
also engaged in dragging and sweeping the ohanneL The 
negro displayed great solicitude for this Teesel, and repeat- 
edly declared that she was very near the torpedoes. In 
obedience to the signal, the iU-fated craft commenced backing 
her engines, but had hardly gathered stemway, when sudden- 
ly, and without any apparent cause, she appeared to be lift- 
ed bodily, her wheels rapidly reTolving in mid-air ; persons 
declared they could see tiie green sedge of the banks 
beneath her keeL Then through her shot to a great height 
an immense fountain of foaming water, followed by a denser 
column thick with mud. She absolutely crumbled to pieces — 
dissolved as it were in mid-air, enveloped by the falling 
spray, mitd, water, and smoke. When the turbulence excit- 
ed by the explosion subsided, not a vestige of the huge hull 
remained in sight, except small fragments of her frame which 
came shooting to the surface. 

Boats were instantly on the spot, and succeeded in rescu- 
ing the very few survivors of the crew, most of them terribly 
injured. The exact loss of life was never accurately ascertain- 
ed, but sufficient data were made up from the survivors to put 
her loss in killed at forty officers and men. The wounded 
swelled the list of casualties to more than three-fourths of 
her complement Nearly all on board at the time (quite a 
number being in the boats) were killed or wounded. One 
curious escape, however, is worthy of note. The engineer, 
who, deep in the body of the ship, was working the ** starting 
bar '* of the engine, backing it by hand, escaped without 
other injury than severe concussion ; his only recollection 
was a chaotic end to his manipulations, and being dragged 
from the water into a boai 

Hardly had the spectators realized this sudden and over- 
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whelming disaster to the ''Jones'* when three men were 
observed running towards the end of the point of land. 
One was instantly shot dead as he ran, the others disappear-* 
ed amongst the boshes. A party landed at once, and pursu- 
ed them to a pit, into which were led the conducting wires 
of another torpedo, where they were captured. 

One was a master, and the other a private, in the ** Con-* 
federate Naval Submarine Battery Service," and upon their 
persons were foimd articles of enlistment, showing the secret 
nature of their service, and the rules for its government 

Actuated by fear of personal consequences from their cap- 
ture while engaged in such duty, these men pointed out the 
places where other torpedoes were located, so that eleven of 
these hidden monsters were discovered and raised in the course 
of the two following days. In each instance the electric bat- 
teries were first seized by the shore partiea These batteries 
invariably consisted of from nine to eighteen elements of 
Bunsen's battery, and the wires were usually so arranged, 
that the same torpedo could be fired from two points (a, &), 
one at the battery itself, and the other at some distance from 
it; the circuit being completed at the distant point by 
dipping the conducting wire into cups of mercury, connected 
by insulated wire with the battery. Two wires to each tor- 
pedo were used to complete the circuit ; the submerged parts 
were insulated by two thicknesses of gutta-percha, and 
covered with spun yam ; they were also heavily weighted 
by sections of chain, lashed to them. Having removed the 
torpedoes from their path, the flotilla advanced to Ohaffin's 
Bluff, when the disaster at Drury's Bluff caused the army to 
fall back to Bermuda Hundred, and the fleet to drop down 
to Dutch Gap, where they took position on the right flank of 
the army, and prepared to remain. 

During the- months of May and June great numbers of 
torpedoes were sent down upon the ships, with the current, 
and occasionally they were planted in the channel between 
Dutch Gap and City Point. The vessels were provided with 
" torpedo catchers," the channel was repeatedly searched, 
and, by great care, casualties were avoided. 
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To secure the position at Dutch Qap, obstructions to the 
enemy's approach were placed in " Trent's Beach/' just aboye 
the fleet, and in connection with sunken yessels, booms and 
net work, large electric torpedoes were placed in the chan- 
nel An electrician was regularly attached to the squadron, 
specially charged with the care of the electric batteries. 
Most of the torpedoes previously taken from the rebels were 
here brought into our service, and thus, by the action of its 
officers, the U. S. Gk>vemment was fully committed to this 
system of warfare. 

In the mean time the army, under Gen. Grant, was slowly 
pushing its way towards its final resting-place on the James, 
and the Government was supplying that army by transports, 
sending them up the various rivers which intersected its line 
of march. These streams were obstructed by torpedoes, 
and the naval force on the Potomac was directed to dear 
the way for the transporta The following despatch ac- 
counts for the delay in this important service, and illustrates 
the effect which flie torpedo system has upon the larger 
operations of war. 

"UmrsD Statm Stxaxxb *£ixa,' 

"Natt Yamd, WAM mH WW, Met^ M, 1864. 

" Sm, — I have the honor to report to the department that the 
' Yankee/ ' Fuchsia,' and ' Bell,' reached Fredericksburg on the 
19th instant, since which time the Rappahannock river has been 
open for transports from its mouth. 

** As the gunboats were compelled to ascend the river, by my 
instructions, with their torpedo fenders down, and to sehd 
flanking parties ashore, and boats ahead (to sweep for torpe- 
does) in the narrow and shallow parts of it, their progress was 
necessarily slow, but they had the satisfaction of reaching 
Fredericksburg without the loss of a man ; the only injury sus- 
tained being the breaking of five buckets of the * Yankee's ' 
starboard wheel, by striking a rock. 

** So impressed were the rebels with our operations on the 
12th and 18th instant, as detailed in my report of the 16th inst 
(No. 89), that, according to the statement of refugees, they 
immediately thereafter, to prevent their falling into our hands, 
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either exploded or removed all the torpedoes which they had 
placed in the river above Bohler's Bocks. 

'' I am, Sir, very respectfully, 

*' Your obedient servant, 

"FOXHALL A. PaSKBB, 

" Commander, Cammandiiig Potomac FlotiUa. 
'' Hon. Gideon Welles, 
" Secretary of the Nam/" 

In all quarters where naval operations were projected, 
torpedoes were now recognized as not the least of the diffi- 
culties to be overcome. 

In a despatch dated March 26th, 1864, Admiral Farragut, 
then before Mobile, thus refers to them : 

" I am placing heavy iron cutters on the bows of my veasels, 
and shall also have torpedoes to place me on an equality with 
my enemy, if he comes outside. No doubt he will have the ad- 
vantage of me inside, as they are planting them every day ; we 
can see them distinctly when at work. 

" Torpedoes are not so agreeable when used on both sides ; 
therefore I have reluctantly brought myself to it, 

" I have always deemed it unworthy of a chivalrous nation, 
but it does not do to give your enemy such a decided superiority 
over you. 

" Very respectfully, your obedient servant, 

"D. G. Farbaout, 
" Bear-Admiral Commanding W. O. B. Squadn^on. 
" Hon. Gideon Welles, 
** Secretary of a^ Navy, Wadiington, D. C" 
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OHAPTEB VIII. 

LOSS OF THB MONITOB " TB0UM8EH." — BSPOBTS OF ADMIBAL FABBAOUT, 
OAPTAmS DBATTOM AND ALDEM. — THB " BBOOKLTK *' BTOPPBD IH 
BATTLE Bt TOBPBDOEB. — LOSS OF THB " OT8BOO " AHD " BAiKLBY." — 
JjOtm OF MONITOB " PATAP800." — ^NAVAL OPKBATION8 AOAINST FOBT 
FISHRB AND WILMINGTON. — IMPBAOTIOABILITT OF " BUNNING THB BAT- 
TBBIBB." — ADMIBAL POBTBB*S OPINION8.^-GBNBBAL BUTLBB*S " POWDEB 
BOAT." — TOBPEDOEl IN CAPB FEAB BIVEB — LOSS OF THE " HABYBST 
MOON.*' — NAVAL PBBPABATI0N8 IN MOBILE BAT.— ^LOSSES OF THE MON- 
ITOB8 "MILWAUKIe" AND '* OSAOEy" GUNBOATS " BODOLPH," " 8CI0TA," 
" IDA," AND " ALTHEA." — SUMMABT OF LOSSES FBOM DEFENSITB TOB- 
PEDOES. 

Following ihe loss of the ** Gommodore Jones/' the next 
and perhaps the most terribly destructiye casualty from 
torpedoes during the war, occurred in the attack upon the 
defences of Mobile Bay, by the fleet under Admiral Farragut 
It resulted in the total destruction of the monitor ** Tecum- 
seh/' Captain Oraven, who, with seventy of his officers and 
crew, went down in that ill-fated vesseL 

We select from the very full reports of that engagement, 
such extracts as refer to this disaster, or illustrate the influ- 
ence of the torpedo system upon warlike enterprises. ' 

Admiral Farragut, who, with the prejudices of a sailor, 
had often denounced iron-clads and torpedoes in a breath, 
yielded, as we have seen, to the necessities of the case, and 
prepared to use the latter if occasion offered ; but he so far 
clung to his opinions as to prefer leading the attack in a 
wooden vesseL 

The following extract is from his report of the battle : 

" It was only at the urgent request of the captains and com- 
manding officers that I yielded to the ' Brooklyn's ' being the 
leading ship of the line, as she had four chase-guns and an in- 
genious arrangement for picking up torpedoes. * * * The 
' Tecumseh* fired the first shot, and immediately the action became 
general 
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** It was soon apparent there was some difficulty ahead. The 
* Brooklyn,' for some cause which I did not then clearly under- 
stand, but which has since been explained by Captain Alden in 
his report, arrested the advance of the whole fleet, while, at 
the same time, the guns of the fort were playing with great 
effect upon that vessel and the ' Hartford.' A moment after I 
saw the ' Tecumseh,' struck by a torpedo, disappear almost in- 
stantaneously beneath the waves, carrying with her her gallant 
commander, and nearly all her crew I I determined at once, as 
I had originally intended, to take the lead ; and after ordering 
the ' Metacomet ' to send a boat to save, if possible, any of the 
perishing crew, I dashed ahead with the ' Hartford,' and the 
ships followed on, their officers believing that they were going 
to a noble death with their commander-in-chiel 

" I steamed through between the buoys, where the torpedoes 
were supposed to have been sunk. These buoys had bees pre- 
viously examined by my flag-lieutenant, J. 0. Watson, in several 
nightly reconnoissances. Though he had not been able to 
discover the sunken torpedoes, yet we had been assured by 
refugees, deserters, and others, of their existence; but, believing 
that, from their having been some time in the water, they were 
probably innocuous, I determined to take the chance of their 
explosion." ♦ ♦ ♦ ♦ 

Fleet-Oaptain Peroival Drayton, commanding the flagship 
" Hartford," reports : 

"About thirty-five minutes past seven, I heard the cry that a 
monitor was sinking, and looking on the starboard bow, saw the 
turret of the 'Tecumseh' just disappearing under the water, 
where an instant before I had seen this noble vessel pushing on 
gallantly in a straight line to attack the enemy's ram ' Ten- 
nessee,' which had apparently moved out to give her an 
opportunity." 

Oaptain Alden, commanding the "Brooklyn," whose move- 
ments were stated by the Admiral to have stopped the 
progress of the fleet, thus explains that point, from which it 
will be seen that the " Brooklyn " was stopped and backed 
after the fate of the ''Tecumseh" had demonstrated the 
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presence of torpedoes in the channel, and the danger to be 
apprehended from them, and not before, as would appear 
from the report of the Admiral : 

** The starboard battery was opened on the fort as soon as the 
guns conld be brought to bear. Our progress up the channel 
was slow, owing to our carrying, as directed, low steam, and the 
yery deliberate movements of our iron-dads which occupied 
the channel close ahead of us. When we had arriTcd abreast 
of the fort, by a rapid and timely fire of grape their seyeral 
batteries were almost entirely silenced. 

" At this juncture I obserred the ill-fated * Teoumseh,' which 
was then about three hundred yards ahead of us, and on our 
starboard bow, careen yiolently oirer, and sink almost instanta- 
neously. Sunk by a torpedo 1 Assassination in its worst form ! 
A glerious though terrible end for our noble friends, the intrepid 
pioneers of that deathnstrewed path 1 Immortal fame is theirs I 
Peace to their manes I We were now somewhat inside of the 
fort, when shoal water was reported, and at the same time, as 
the smoke cleared up a little, a row of suspicious looking buoys 
was discovered directly under our bows. While we were in the 
act of backing to clear them, our gallant Admiral passed us and 
took the lead. Getting headway again as soon as possible, we 
pushed up the channel at full speed in his wake, when the rebel 
ram was discovered making for the flag-ship. At about 9 a. m. 
the ' Tennessee ' was discovered standing for the fleet, and we, 
in company with the flag-ship and several other vessels, made 
tovfard him, firing solid shot from our bow-chasers. When 
within a short distance the * Chickasaw' crossed our bows and 
prevented our ramming him. As soon as the ram was dear of 
the last-named vessel he made directly at us ; put our helm 
a-port and made at him with full speed, but seeing our torpedo- 
catcher hanging under the bows, and thinking it was a real 
torpedo (as an officer bdonging to her has since told me), he 
put his hdm hard up and avoided us, giving some heavy shots 
in passing." 

The following '* General Order," promulgated through the 
fleet, shows tiie estimate placed upon the torpedo defences 
of Mobile by the Admiral and his followers : 
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EM FLio-SniP * Haxtvobd 
MHoBHA BaT, August 6, 1864. 



nmmD Statu FLio-Srap * HAxrvoip,' I 



« (Geneial Order No. 12.) 

*' The Admiral retnms thanks to the ofiBoers and or9W8 of the 
vessels of the fleet for their gallant conduct during the fight of 
yesterday. 

" It has never been his good fortune to see men do their duty 
with more courage and cheerfulness ; for, although they knew 
that the enemy was prepared with all devilish means for our 
destruction, and though they witnessed the almost instantaneous 
annihilation of our gallant companions in the 'Tecumseh' by a 
torpedo, and the slaughter of their friends, messmates, and gun- 
mates on our decks, stiU there were no evidences of hesitation 
in following their commander-in-chief through the line of tor- 
pedoes and obstructions, of which we knew nothing, except 
from the exaggerations of the enemy, who had given out ' that 
we should all be blown up as certainly as we attempted to enter.' 

" For this noble and implicit confidence in their leader he 
heartily thanks them. 

"D. G. Parraout, 
" Bear Admiral, Commanding W. O. B, Squadron.** 

Two officers only were saved from the "Tecumseh." 
Their report of the circumstances attending the disaster is 
exceedingly meagre, but it completes the official story of her 
loss: 

** Joint Beport of Acting Madera G. F. Langley and O, CoUrelL 

•'Unitbd Statss Ship 'Potokao,' I 

"PsNSAOOLA, August 6, 1861 \ 

** Sm, — ^Believing that we are the only surviving officers of the 
United States monitor " Tecumseh," we feel it our duty to re- 
port the circumstances attending her loss, and of the safety of 
a boat's crew. 

" Wlion nearly abreast of Fort Morgan, and about one hun- 
dred and fifty yards from' the beach, a row of buoys were dis- 
covered stretching from the shore, a distance from one to two 
hundred yards. It being reported to Captain Craven, he 
immediately gave the vessel full speed, and attempted to pass 
between two of them. When in their range a torpedo was ex- 
ploded directly tmder the turret, blowing a large hole through 
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the bottom of the vessel, through which the water rushed in 
with great rapidity. 

"Finding that the vessel was sinking, the order was given to 
leave our quarters, and from that moment every one used the 
utmost exertions to dear himself from the wreck. 

" After being carried down by the vessel several times, we were 
picked up in a drowning condition by one of our boats." ^ * * 

Captain Graven was not ignorant of the use and effect of 
torpedoes. The *' Teoumseh/' under his command, had been 
in the advance up the James river, and he had witnessed but 
a few yards distant the utter annihilation of the '* Oommodore 
Jones.'* The writer had then the pleasure of his intimate 
personal acquaintance, and believes that he but expresses 
the opinion of all his brother officers in saying that he was 
a perfect naval commander— oool and courageous, resolute 
and active in every enterprise — learned in his profession, 
gentlemanly in word and thought, and enthusiastic for the 
cause in which he was fighting. 

Previous to his detachment from the James river squadron 
and orders to the Gulf, he had immediate charge of the 
obstmctions and torpedoes at Dutch Gap. He deemed the 
system of great importance in the art of war, and antici- 
pated the gravest results from its use. Though devoid of 
personal fear, he dreaded the effect of submarine explosions 
upon iron-clads and monitors particularly, whose want of 
buoyancy would cause them to sink too rapidly to enable 
their occupants to escape. These ideas he frequentiy ex- 
pressed. How littie infliienoe such feelings had upon bis 
conduct is shown by the gallant manner in which he met his 
death.* 

* I cannot refrain from adding to this hittoiy of torpedo wariiu«that anao- 
dote of GraTon, which iUnminatca the ttorj of this oataatrophe : 

He waa inaide the turret when the ship waa atmck bj the torpeda Of 
eoniae it ia impoaaible to oonoeiTe the aoene within that pent-np iron-oaaed 
eraft Hen are aelflah on anoh occaatona aa a nile, and then it waa **aaTe 
himaelfwhocanr Capt GraTen and the pilot both mahed to the ladder lead- 
ing to the top of the turret, whenoe only poarible aafetj ooold be foond. Both 
conld not go, and Oraren drew aaide and, pointing np, aaid : •*4ft^ tf^^ 
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After the surrender of the forts guarding the harbor, great 
numbers of torpedoes of the forms shown in PL YL, Figs. 1 
and 2, were removed from the yarious channels and anchor- 
ageSy and it was supposed that it was one of these cheap con- 
trivances which destroyed the ** Tecumseh.*' The writer has 
been informed, however, by an officer speciaUy employed in 
the rebel torpedo service, that it was a large electric torpedo 
fired from Fort Gaines. 

In removing the torpedoes, five men were killed and eleven 
seriously wounded by the explosion of one carelessly handled. 

On the 9th of December following, a small fleet of wooden 
vessels attempted to ascend the Boanoke river, N. 0., to a 
point called Bainbow Blu£ Fully warned of the fact that 
the river was at many places obstructed with torpedoes, the 
vessels proceeded with great caution. Every expedient was 
resorted to by which their presence could be detected or 
their explosion be rendered harmless. Nevertheless, the 
'* Otsego," a large '' double-ender," encountered a buoyant 
torpedo, and was totally destroyed by its explosion. Sev- 
eral of her crew were killed ; but as the water was shallow, 
and the accompanying vessels free to assist their comrades, 
most of them were rescued. * 

A small gunboat, named the " Bazeley,*' proceeded prompt- 
ly to the assistance of the ** Otsego ; " but as she was in the 
act of running alongside, a torpedo exploded beneath her, 
and blew her to fragments. So crippled was the force by 
the loss of these vessels that the expedition was abandoned. 

These losses to our fleets were speedily followed by a very 
terrible disaster to the monitor ''Patapsco," Lieut.-Oom- 
mander Quackenbush, in Oharleston outer harbor, on the 
night of the 16th of January, 1866. 

The vessel on this occasion was performing picket duty 
between Forts Sumter and Moultrie when she struck a 
floating or barrel torpedo, and instantly sunk in five and one- 

Brl** The pilot dashed up the ladder and was sayed, while Orayen saw the 
last of daylight through that narrow aperture, and went to his death crowned 
with an act of as true heroism as eyer lit np the dark history of war. The 
story is related by the pilot 
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half fathoms of water. Nearly every soul below, to the 
namber of sixty-two ofBoera and men, went down in her. 

Admiral DaUgren gives a long and circnmstantial account 
of this catastrophe, from which the following extracts are 
taken : 

"When near Sumter, Lioutenant-Ck>mmander Quackenbush 
steameil down once more, and for the last time. While ai>- 
proaching the ' Lehigh' buoy Uiere was a shock — a sound of ex- 
plosion — a cloud of smoke on tlie port side, and in loss than 
half a minute the * Patapsco's ' deck was under the surface. 

** Lieutenant-Commander Quackenbush and his first heuten- 
ant were standing on the top of the turret looking to the course 
of the vessel, for she had grounded once already on the shoal 
near the ' Lehigh ' buoy, when standing down the first time. 
They saw and heard only what Ib stated above. 

" The, captain gave the order tp start the pumps and lower the 
boats, but scarcely a whole minute was allowed for the least 
effort 

*' Five officers and thirty-eight men were saved ; sixty-two 
officers and men are missing. The survivors were those who 
happened to bo on deck, and two men from the windlass-room ; 
three from the berth-dock ; one from the turret-chamber; and 
nearly all those who were in the fire-room. Their names are 
annexed. 

" From such accounts as I can gather in so short a time as 
has elapsed, it would seem that the explosion occurred on the 
port side, under the ward-room, blowing it up, so as to drive 
up tlio table and three officers who were sitting about it The 
spar-deck was not blown through, but the look-out on the port 
side, and some ten feet from the edge of the deck, was thrown 
up suddenly, and fell back with such force as to be nearly sense- 
less. His rifle exploded, and he was aware that the ball passed 
near him. 

" A man in the windlass-room saw a flash and heard a sound 
like that of a shell near him. The lamp was extinguished ; he 
heard the water coming in, and escaped up the hatch on deck. 

" It appears, also, that there was no disrupture of the vessel 
at the berth-deck, nor farther aft ; that no water came in there, 
save at the hatches, as the ' Patapsco ' settled in the sea ; and 

8 
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that her bow went down first, throwing the stem high np for 
an instant, so that a man standing there had to grasp at some- 
thing to keep upright 

'' It is believed that the berth-deck ladder was dislodged by the 
shock, and in the panic could not be replaced ; hence no men 
there were saved, except those who rushed aft into the fire-room. 

*<The * Lehigh' had got under way when the 'Patapsco' 
passed, and followed her movements in drifting and steaming, 
but did not go so far up, and retained her position assigned as 
a support. 

** She anchored near the * Lehigh ' buoy about a quarter of 
eight o'clock, and some twenty or twenty-five minutes later 
heard an unusual, but not very loud report ; saw a cloud of 
smoke ; lost sight of the ' Patapsco,' which previously had been 
dimly visible through the obscurity of the night. Then heard 
men's voices, as if from the water, and fearing something wrong, 
sent her boats to the < Patapsco,' and weighed anchor. The 
disaster soon became known. 

** The top of the ' Patapsco's ' smoke-pipe is seen above the 
water, but as yet there has not been leisure to determine the 
precise positicMi relatively to other objecta It is stated at six to 
eight hundred yards from Sumter, and below it. 

"Hie 'Patapsco' had her torpedo fenders and netting 
stretched around her. Three boats with drags had preceded 
her, searching to some depth the water they had passed over, 
while steam-tugs and several boats were in different positions 
on the bow, beam, and quarter." 

The greatest care that human foresight could exercise was 
used to prevent the catastrophe. Torpedoes had never 
before been found in that precise locality, but our officers 
had learned to expect them at any point accessible to the 
enemy. Subsequent investigation showed that the rebels 
having ascertained the custom of our vessels to patrol the 
waters between Sumter and Moultrie under cover of darkness, 
had placed during the night previous to this disaster sixteen 
barrel torpedoes about the ** Lehigh " buoy, one of which 
caused this serious disaster. 

The ** Patapsco," with her ghastly cargo, the battle-scarred 
veteran of many a fight, in which her armor successfully 
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resisted the power of shot and shell to destroy her, still 
buried in the shifting sands of Charleston bar, bears terrible 
testimony to the vast power of this new engine of war. 

Closely following this catastrophe came the naval operations 
against Wilmington. The channels of approach to the city, 
from Forts Fisher and Caswell up to the wharves of the city, 
were carefully guarded by torpedoes. Any attempt to force 
the passage by the forts would have been utterly useless, and 
must have proved disastrous to the vessels attempting it. 
So narrow and tortuous is the channel commanded by Fort 
Fisher, that, at any time, it is difficult for the lightest-draft 
vessels ; and had ttie leading vessel of an attacking fleet been 
destroyed or sunk, she would have constituted an impassable 
barrier to the advance of the others. After the fort had been 
reduced, and the torpedoes had been removed, and after the 
channel had been sounded and carefully buoyed, nearly all 
the gunboats of lightest draft got badly aground in entering 
the river, and remained so during a whole tide. Admiral 
Porter says in his report : 

" We were 48 hours getting gunboats of lightest batteries over 
the first bar, and they had to anchor under the guns of the 
heaviest fori Thr^pe days were consumed in getting the gun- 
boats over the Rips, commanded by twenty 10-inch guns, and 
not a gunboat would have been left, had they attempted to run 
the batteries.'* 

His intimate knowledge of the locality, and the facilities 
afforded by the nature of the channels for the advantageous 
use of torpedoes, caused the Admiral to foresee the impracti- 
cability of such an attempt, although ''running batteries** 
had become such a popular idea with our people. The. events 
connected with the capture of Fort Fisher form one of the 
most glorious pages of our naval history. The result fully 
vindicated the judgment of Admiral Porter, and still further 
established his reputation as the ablest naval commander of 
the age. 

* But one circumstance of the attack needs mention here— 
the explosion of the powder-boat, by which it was intended 
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to demolish the fort or paralyze the garrison previous to an 
assault 

This idea, conceived in the fertile brain of General Butler, 
and suggested by him to Admiral Porter with great enthu- 
siasm and confidence, was carried out by the latter with his 
usual energy, thereby showing his readiness to try any ex- 
periment which gave a promise of results, although he had 
little faith in its fulfilling the General's sanguine expecta- 
tions. 

An old steamer, laden with 180 tons of gunpowder, fuzed 
in various parts of its mass, so as to be ignited at the same 
instant, was taken by bold and experienced officers within a 
short distance of the fort, where it was exploded without in- 
jury to any one. To this failure of his scheme to insure an 
easy victory has been attributed the premature decision of 
the Generd that Fort Fisher was impracticable tp assault, 
and his hasty withdrawal from tlie vicinity, leavincf the work 
to the Admiral and his more resolute coadjutor. General 
Terry, who promptly appeared on the scene and performed 
his part of the plan, which, despite General Butler's defec- 
tion, the Admiral had never for a moment abandoned. 

The torpedoes found in Cape Fear river were of two 
kinds — the large electric torpedoes being part of the peima- 
nent defences, and the ** barrel torpedoes " which were used 
as occasion required. In huge mounds of earth connected 
with Forts Fisher, Oaswell, and Anderson were arranged, 
with much system, the batteries by which the torpedoes were 
to be exploded. Many of these were the usual arrangement 
of Bunsen ; but here, for the first time during the war, was 
found the magneto-electric battery, referred to before as 
Wheatstone's Magnetic " Exploder." (Plate XV., Figs. 1, 
2, and 3.) 

Fort Andersen, situated half way between Fort Fisher and 
Wilmington, being in due time reduced, and the torpedoes in 
front of it removed, or rendered harmless by the seizure of 
the electric machines employed to explode them, the fleet an- 
chored just below the forts and obstructions which consti- 
tuted the last defences of Wilmington. 
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On the night of the 20th of February great numbers of 
barrel torpedoes, fitted with the chemical fuze before de- 
scribed (Plate v., Fig. 1), were sent down upon the fleet, 
necessarily crowded together in the narrow channel. Admi- 
ral Porter estimates the number at two hundred. Warned 
by the picket boats scouting in advance, the boats of the 
squadron were speedily manned, and for several hours were 
busily engaged in guiding these machines clear of the ves- 
sels, and sinking them by musketry. A cutter from the 
" Shawmut " was blown to pieces in this dangerous duty, 
and four were killed and woimded. One effected a lodgment 
under the paddle-box of the *^ Osceola," where it exploded, 
tearing the wood-work into fragments. 

The next morning two large fish-nets were spread across 
the river to catch these troublesome visitors. 

The next casualty referred to is that to the ''Harvest 
Moon ;" the circumstances attending the destruction of this 
vessel are best related by Admiral Dahlgren himself, whose 
report is here inserted. 

Bqxni of Rear-Admird John A, Dahlgren. 

*< Flao-Stbambb * Nipno,* 
«« Qbobobtowii Boaim, Man^ 1, 1866. 

" Sir, — My latest despatches. Numbers 82 and 83, had been 
dosed, and not hearing anything of General Sherman at this 
place, I was on my way to Charleston, but was interrupted for 
the time by the loss of my flag-ship, which was sunk by the 
explosion of a torpedo. This took place at 7.45 a. m. to-day, 
and the best information I now have is from my own personal 
observation. What others may have noticed will bo elicited by 
the court of inquiry which I shall order. 

" The " Harvest Moon " had been lying near Georgetown 
until yesterday afternoon, when I dropped down to Battery 
White, two or three miles below, intending to look at the work 
and leave the next day. Accordingly, this morning early the 
*' Harvest Moon" weighed anchor and steamed down the bay. 
She had not proceeded far when the explosion took place. It 
was nearly eight o'clock, and I was waiting breakfast in the 
cabin, when instantly a loud noise and shock occurred, and the 
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bulkhead separating the cabin from the ward-room was shattered 
and driven in towards me, and a variety of articles lying about 
me were dispersed in different directions. My first impression 
was that the boiler had bursty as a report had been made by * 
the engineer the evening before that it needed repair badly. 
The smell of gunpowder quickly followed, and gave the idea 
that the magazine had exploded. There was naturally some 
little confusion, for it was evident that the vessel was sinking, 
and she was not long in reaching the bottom. As the whole 
incident was the work of a moment, very little more can be said 
than just related. But one life was losi^ owing to the singularly 
fortunate fact that the action of the torpedo occurred in the 
open space between the gangways and between the ladder to the 
upper deck and the ward-room, which is an open passage-way 
occupied by no one, and where few linger save for a moment. 
Had it occurred further aft or forward, the consequences would 
have been fatal to many. A large .breach is said to have been 
made in the deck just between the main hatch and Uie ward- 
room bulkhead. It had been reported to me that the channel 
had been swept, but so much has been said in ridicule of 
torpedoes that very little precautions are deemed necessary, and, 
if resorted to, are probably taken with less care than if due 
weight were attached to the existence of these mischievous 
things. 

" I have the honor to be, very respectfully, 
*' Your obedient servant, 

" J. A. Dahlgren, 
" Eear'Admiral, CUmCd'g 8. -4. B. Squadron. 

" Hon. GinxoN Welles, 

" Secretary of iJie Navy.'* 

The war was now drawing to a close, but a terrible record 
of the efficiency of the torpedo eastern of defence was to be 
added to its history by the events in Mobile Bay, where our 
fleet was pushing forward to add its weight to the crushing 
forces everywhere brought to bear upon the yielding Con- 
federacy. 

Admiral Thatcher, who had relieved Admiral Farragut in 
the command of the Gulf Squadron, in reporting the serious 
losses in his command from the torpedoes, remarks : 
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"Before sending the moniion over the shaUow bar into 
Blakelj riyer, I had it thoroughly dragged for torpedoes, and 
many were removed. We continued to drag until no more 
could be found, and it was believed that we could successfully 
advance upon the forts ; but the results proved the impossibility 
of doing so without endangering the loss of all our light-draft 
vessels. These hidden instruments of destruction abound 
everywhere in these shallow waters." 

Within the space of two weeks five gunboats, two of them 
heavy double-turreted monitors, were totally destroyed, by 
coming into contact with buoyant torpedoes. A launch was 
also blown to fragments, and the greater part of its crew 
killed or wounded in endeavoring to clear the channels. 

Wq append the reports of the several commanding officers 
of these vessels, which form the most complete record of the 
details of these disasters. 

Report (^ Lieutenant Commander James K OiUis. 

*<UiixTKD Statbb Stbambe 'Gbrbbei,* 

HoBnji Bat, Mar^ 90, 1866. 

" Sib, — ^I take the earliest opportunity to make a report of the 
sinking of the United States steamer 'Milwaukie,' under my 
command, on the afternoon qt the 28th instant. I had pro- 
ceeded up the Blakely river, in company with the United States 
steamer 'Winnebago,' to within about one and a-half mile of the 
lower fort, on the left bank of the river, for the purpose of shell- 
ing a rebel transport, supposed to be carrying supplies to the 
fort; had succeeded in causing the steamer to retreat up the 
river, and was dropping with the current to resume my former 
position, keeping the bows of the vessel headed up stream ; my 
object in so doing being to avoid, in turning, the accident which 
caused the sinking of the ' Milwaukie.' I had returned within 
about two hundred yards of the United States iron-dad ' Kick- 
apoo,' then lying at anchor, and supposed the danger from 
torpedoes was past, as I was where our boats had been sweeping! 
and also exactly in the same place where the United States 
iron-clad 'Winnebago' had turned not ten minutes before, 
when I felt a shock, and saw at once that a torpedo had ex- 
ploded on the port side of the vessel, abaft the after turret, and, 
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as near oa I could determine at the time, about forty feet from 
the stem. My first object, after realizing the impossibility of 
saving the yessel, was to save the crew, and I am happy to be 
able to state that this was done without the loss of a single per- ^ 
son. There was natui-ally some confusion at first, the hatches 
being closed, and but three being provided with levers to open 
them with from below, and those who were not on deck being 
dependent on those who were, for other means of egress ; but a 
single command served to restore order, and all came on deck 
in a quiet, orderly manner. The stem of the vessel sank in 
about three minutes, as near as I can judge; but the forward 
compartments did not fill for nearly an hour afterwards, giving 
the crew an opportunity of saving most of their effects. I saw 
every man off the vessel, sending them to the ' Eickapoo,' 
Lieutenant Commander Jones, for instructions, and then pro- 
ceeded to the flag-ship, reporting to you in person, and obtain- 
ing your permission to proceed to Pensacola, for the purpose of 
procuring such appliances as would be necessary in raising the 
' Milwaukie.' I am happy to be able to add, that I have ob- 
tained the services of two experienced divers, and also a steam 
pump, and there is every prospect of my retaining my old com- 
mand until I have the pleasure of seeing her guns once more 
used against those who are, no doubt, now exulting over her 
supposed loss. 

" I have the honor to be; very respectfully, 
" Your obedient servant, 

"J. H. GiLLIS, 

" LieiUenant' Commander, U, S, N. 
"Acting Rear- Admiral H. K. Thatohbb, 

" Commanding W. O. Squadron, Mobile Bay, Ala." 

AU efforts to raise the '' Milwaukie '* were unavailing, as 
her hull was found to be completely shattered by the ex- 
plosion. 

Beport ^ LieiUenant-Commander William M, Oamhle. 

'« MoBiLB B^T. March 29, 1865. 
" Sir, — ^I have the honor to submit the following report of the 
circumstances attending the loss of the United States iron-clad 
* Osage,' under my command. 
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" About two P.M., this instant, being at anchor inside of Blakelj 
bar, in company with iron-clads 'Kickapoo,' * Winnebago,' and 
' Chickasaw,' and gunboat * Octorara,' with a strong breeze from 
the eastward, I deemed it necessary to move my anchorage to 
avoid colliding with the United States steamer 'Winnebago,' 
which vessel had dragged close alongside. I weighed anchor, 
and had moved off to a safe distance ahead and on her star- 
board bow, when I stopped and ordered hands ready to let go 
the anchor in two (2) fathoms water, the last sounding given 
after I had pulled the bell to stop. Almost immediately after 
stopping, I ordered three (8) bells rung to back, and moved for- 
ward from the pilot-house, intending to step on the turret to 
order the anchor let go, but had not taken more than three 
steps from my position at the forward door of the pilot-house 
when a torpedo exploded under the bow, and the vessel inune- 
diately commenced sinking. I ordered the executive officer, 
Acting-Master G. W. Garrison, to take as many men below as 
necessary, and search for wounded or killed, and to send all the 
rest of the crew on the hurricane-deck, except two hands at each 
boat to haul them alongside. 

" My orders were executed promptly, and, although the ship 
filled and settled rapidly, two killed and the five wounded below 
were passed up. Three others were wounded on deck. The 
names of the killed and wounded I will furnish you as soon as 
I can ascertain them. The wounded were conveyed to the near- 
' est ship for medical attendance. It was impossible to save but 
few articles belonging to the ship, as she almost immediately 
filled. As the position to which I moved the 'Osage' had been 
thoroughly dragged by boats, I am of the opinion that the torpedo 
by which she was sunk was submerged and drifting. I respect- 
fully request that a board of officers may be ordered to investi- 
gate the circumstances attending the loss of the ' Osage.' 

" I am. Sir, very respectfully, your obedient servant, 

" WiLUAM M. Gamble, 
" Lieutenant' Commander U. & N. 
" Acting Bear-A Aniral H. E. Thatchbr, 
" Commanding W. O. Squadron,'' 
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Report of Acting McaUr N. M. Dyer. 

'*Ujiitsd States Sniim 'Bodolph/ 

Blaxxlt Bitbb, Aul, AprH % 1865. 

" Sib, — ^It becomesmydaty to make you the following report rel- 
ative to the sinking of this vessel yesterday by the explosion of a 
torpedo. Having received orders to report on board the ' Meta- 
comet' at 10 ▲. m., I had left the ship for that purpose, leaving my 
vessel at anchor a short distance inside the bar in charge of my 
executive officer. Acting Ensign J. F. Thomson. From him I have 
obtained the following information, which embraces all the facts 
connected with this unfortunate affiur up to the time of my ar- 
rival on board : At 1 p. m., in obedience to signal from flag-ship, 
weighed anchor, and passed within hail, receiving orders to take 
a barge alongside, containing my apparatus for raising the ' Mil- 
waukie,' and proceeded with it inside the bar. Grossed the bar, 
and stood up toward the 'Milwaukie' at 2.40 p. h. When directly 
between the * Chickasaw' and 'Winnebago,' exploded a torpedo 
under our starboard bow, from the effect of whidi tlieship rapidly 
sank in twelve feet of water. I arrived on board at 8.20 p. h., 
and found the wounded properly cared for by the promptness with 
which boats were sent to our assistance from the vessels in the 
vicinity. The torpedo exploded under our starboard bow, about 
80 feet abaft a line drawn at right angles with our stem, coming 
through the gun-deck, at the break of the platform on which 
our Parrott guns were mounted, and from the effects of the ex- 
plosion that can be seen, I should judge there was a hole through 
her bow at least 10 feet in diameter. ♦ ♦ ♦ ♦ I regret to 
report a loss of 4 killed and 11 wounded. 

" Very respectfully, your ob't serv't, 

"N. M. Dyer, 
"Acting Maater Commanding. 
"A. R Admiral H. K. Thatcheb, 

" Commanding Oulf Squadron.'* 

Report of Acting Vol. LieuL J, W, Maguire. 

<• United St^tbr Btkambb *8giota,' 

«« Orr MoBiuc, kLk., AprU 14, 1865. 

" Admiral, — ^I have the painful duty to respectfully report the 
sinking of the United States steamer ' Sciota,' under my com- 
mand, by a rebel torpedo, and the loss of four men and wound- 
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ing of six others. In obedience to orders from Fleet-Captain 
E. Simpson, I had finished coaling the barge from the brig 
'American Union,' and had delivered to the ' Itasca,' ' Seba- 
go,' and 'Oenesee' the working parties belonging to the 
aforesaid yessels, and was proceeding towards the eastern 
shore on an east-southeast course for the purpose of deliyering 
ten men of the working parf^ to the United States steamer 
' Elk,' when I ran against a torpedo, which was below the sur- 
face of the water, exploding it, causing the vessel to sink imme- 
diately nearly decks to the water. The explosion was terrible, 
breaking the beams of the spar-deck, tearing open the water- 
ways, ripping off starboard fore channels, and breaking fore 
topmast I have examined the decks and water-ways immedi- 
ately over the place where the explosion took place, and, in my 
opinion, the damage is not so extensive as to prevent raising 
her. I have also questioned those of the crew who were on the 
berth-deck at the time of the explosion, and their evidence in 
regard to the effect upon the berth-deck by the explosion leads 
me to think that it struck the vessel below the line of the berth- 
deck, and under and abreast of the fore rigging at the firdt bow 
cant or round of the bow. Since the sinking of the vessel I 
have recovered three of the bodies of the missing men. I must 
thank the Captain of the 'Cowslip' for his prompt assistance 
in removing the wounded from this vessel 
" I have the honor to be, respectfully, your obi servi, 

"J. W. Maouibi, U. S. N., 
" Volunteer ZAeuL, Commanding** 

liqxni of Acting Ensign F. Films. 

<« Homui Bat, AprQ 15, 1866. 

"Sib,— On the morning of April 18, 1866, the United States 
steamer ' Ida,' under my command, proceeded from the flag- 
ship 'Stockdale' under orders to report to Lieut-Commander 
John Irwin, and place the steamer under his orders. After 
reaching the ' Cincinnati,' and reporting, I was ordered to pro- 
ceed to the United States steamer ' Oenesee,' laying about two 
miles below the obstructions; when about two-thirds of the 
way down the steamer struck a torjpedo on her starboard side,' 
crushing in her timbers, bursting hef boilers, and tearing up her 
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decks ; she filled in a few moments in ten feet of water, where 
she now lies, directly in mid-channeL Every possible assistance 
was rendered by the vessels in sight to save life and property. 
The gnns have been taken o£^ and a portion of the engine has 
been removed. 

" Bespectf ally your obedient servant, 

"P. Ellms, 
" Acting Ensign.** 

" H09PITAI. Boss, MoBiLB, AprU 19, 1865. 
''Sib, — ^I have the honor to report the loss of the United 
States steamer 'Althea.' On the 12th nltimo I was ordered 
by Captain Low to drag the channel with a chain attached to 
spars laid across the stem. Pilot J. Denton was ordered on 
board to instruct me where to go. I proceeded to drag, and 
when abreast of battery Hngor, the chain getting afoul of an 
old wreck, I tried to pull it out and failed, and, as it was found 
impossible to clear the chain, I ordered it to be slipped. After 
this was done I attempted to return to the ' Octorara,' but the 
vessel ran afoul of a torpedo, which exploded near the after 
part of the pilot-house, a little to the starboard ; the vessel 
sunk immediately in 10 or 12 feet of water, and I regret to state 
that two men were killed, two others badly wounded, and that 
I am badly injured in the left leg and foot 

" I am. Sir, very respectfully, 

"P. A. G. Baoon, 
" Acting Emrign, tale Cam'd^g U. 8. Steamer ' Althea.* 
** Acting Bear-Admiral H. K. Thatcher, 

" Com'd'g West Gulf Squadron, Mdbile, Alabama,*' 

The naval operations of the war dosed with the surrender 
of Mobile. It remains but to sum up the casualties resulting 
from the system of torpedo defence. 

Seven monitors, and eleven wooden vessels of war were 
totally destroyed by submerged torpedoes while actively en- 
gaged against the enemy's ports. Several other vessels, 
iron-clads and wooden, were temporarily disabled, and, du- 
ring the same operations, not a vessel of any kind was lost, 
and but few materially damaged by the heaviest artillery yet 
employed in actual warfare. At the same time we must bear 



Digitized by 



Google 



EFFICACY OF THE TORPEDO SYSTEM. 121 

in mind ihat two years of ibe war had passed before the rebels 
made systematio use of the torpedo, and that during these 
two years the navy was most actiyely and successfully en- 
gaged in waters affording eyery opportunity for its adyantage- 
ous employment 

No one now doubts that our nayal superiority would 
haye been in some degree neutralized, had this system of de- 
fence been practised in its improved form at the commence- 
ment of the war. 

There is no doubt as to its efficacy. We have been taught, 
and other nations have learned through our experience, how 
terribly destructive it can be made. No one can foresee the 
improvements that will hereafter be made in its application, 
now that the attention of engineers is steadily directed to its 
development ; but we feel satisfied in asserting that, as the 
testimony now stands, the present system of harbor defence 
bids fair to be revolutionized by the introduction and general 
use of this new engine of war. 
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OHAPTEB IX. 

OFFKMBIYK TORPEDOES. — THE " ATLAIITA.'' — ^FOBHS OF REBEL 0FF1C8IYE 
TORPEDOES. — ^FUZES. — ATTIlOK UPON THE "NEW IRONSIDES." — PRE- 
CAUTIONS TAKEN AOAINST SUCH ATTACKS. — ^DESTRUCTION OF " HOUSA- 
TONia" — ^ATTACK ON " WABASH " AND " MEH PHIS." — ATTACK ON FRIG- 
ATE *' mNNESOTA," EXTENT OF INJURY. — ^EFFORTS OF THE UNITED 
STATES TO USE TORPEDOES OFFENSITELT. — EFFECTS OF TORPEDO BOATS 

ON THE JAMES RIVER. U. S. OFFICERS OBSTBUCT THE BIVEB. — COB- 

BSSPONDENCE BETWEEN ADMIBAL LEE AND OENEBAL BUTLEB. — GEN- 
ERAL grant's opinion of torpedo BOATS. — ^WOOD AND LAY's TOBPEDO 
BOATS. — DESCBIPTION OF THEIR APPARATUS. — DESTRUCTION OF REBEL 
IBON-CLAD " ALBEUARLB." 

Haying traced the historj and noted the results of the 
defensiye torpedo system from the commencement of the. 
Bebellion to its close, let ns go back to the first appearance 
of Teasels carrying torpedoes as part of their offensive arma- 
ment, and note the restdts flowing from this method of 
attack. 

We have seen how this idea, bom of Bushnell's derided 

efforts^ impressed itself upon. Fulton's mind, and have noted 

the opposition, ridicule, want of encouragement, and censure 

the scheme encountered in turn, from the (Governments of 

. France, England and the United States. 

The failure of his experiments, and the adverse opinions 
of the highest naval authorities of the times, caused him to 
abandon the subject for other more promising enterprisea 
He was in the position of many other inventive geniuses, be« 
fore and since, who, carried away vnth a new idea, claim 
much more for it than the world is prepared to admit, and, 
faUing to demonstrate on the instant to the fullest extent of 
their anticipations, the usefulness and practicability of their 
invention, bring the whole matter into general discredit. 

It will be remembered that several of the United States 
Commissioners were gravely impressed with the importance 
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of FiiIton*8 plans, and in their reports, while acknowledging 
the failnres of the experiments they were called upon to 
witness, predicted for the system a future success. It is 
probable that these reports, and Fulton's ardent espousal of 
the torpedo system, eyen under the doud of repeated failures, 
induced the Confederate authorities, urged by their necessi- 
ties, to giye the system a triaL Satisfied of its usefulness by 
experiments, they seized upon it without a moment's hesita- 
tion or delay. 

The capture of the iron-dad *' Atlanta," armed with a 
formidable torpedo projecting from her ram-like bow, afforded 
the first practical proof of their haying adopted the system 
of what may be termed ofiensiye torpedoes, and already was 
it found to be deyeloped to an immense capacity for harm. 
No one who saw the ** Atlanta " but was at once impressed 
with the serious nature of the business. 

The offensiye torpedoes employed by the rebels during the 
war were of yarious forms and sizes. They were usually 
made of stout copper, although barrels were occasionally 
used, and contained from 60 lbs. to 160 lbs. of fine powder, 
according to the size of the yessel to which they were 
attached. 

Plate X^ Fig. 1, shcArs a ''Bam Torpedo," used on the 
rebel iron-dads at Biohmond and Charleston during the 
latter period of the war. The iron braces are intended to 
support the weight of the torpedo, particularly when Ufting 
it out of the water. Five chemical or sensitiye fuzes project 
from the upper half of the hemispherical surface. The shape 
indicated by the figure is giyen to it, in order that the centre 
of the charge may be as near the object as possible when 
exploded. The case is filled with powder through one of 
the fuze holes. Plate X., Figs. 2 and 8, are also ram torpe- 
does. No. 2 shows the form of one taken from the rebd 
iron-dad ** Charleston.'* It is formed from a strong cask, 
and fitted with seyen sensitiye fuzes. Fig. 8 is a soda-water 
tank, which were at first used for torpedoes yery extensiydy. 
They were supported by iron straps, as shown in the figure, 
and inclined upwards, with the idea that so presented they 
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could be more adyantageoosly used against the overhanging 
sides of monitors. Fig. 4, Plate X., is the form of torpedo 
used with the small torpedo boats, or ''Davids;" they are of 
copper, and contain from 50 lbs. to 70 lbs. of powder. 

All the offensive torpedoes, as well as most of the defensive 
torpedoes of the rebels, were exploded by means of contact 
fuzes, of the forms shown in Plate Y. 

Fig. 1 is an excellent arrangement, by which a plunger 
passes through a metallic screw-cap and rests upon a cap of soft 
annealed copper soldered to the edge of the metal stock ; the 
conical head of the primer, filled with Gen. Bains' detonatci 
rests just below the end of the plimger, and receives the 
impact of a blow upon it. The fuze is screwed firmly into 
the shell of the torpedo. The fuze was principally used when 
the torpedo was formed from barrels. 

The form of fuze shown by Fig. 2 has already been 
described. 

Fig. 3 is a form used very generally, and was known as 
Capt. Lee's sensitive fuze, although its action and detonating 
material was the same as that employed in other and better 
fuzes. 

Fig. 4 is the form of fuze which later in the war was used 
for offensive torpedoes, to the eifdusion of all others. 
In this fuze, contact of the primer is secured by sliding up 
the interior cylinder a, which carries the primer until 
it is pressed lightly against the copper covering cap ; the 
cylinder is second in position by turning the set screw shown 
at &. The safety cap c, which is placed over, but does not 
touch, the thin copper cap, and protects it from accident, is 
a brass cover sufficiently thick not to be indented by any 
blow that it could possibly receive in service. The whole is 
screwed into a bushing, which has been previously brazed 
firmly into the torpedo shell. A leather or gum washer {d) is 
placed imder the head to make the joint tight. 

The torpedoes were usually fixed to the end of a spar from 
twenty to thirty feet in length ; the other extremity being 
attached to the vessel carrying it by a goose-neck, fitted to 
a socket bolted to the vessel's bow near the water line. 
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Qnjs from the spar to the sides of the Tessel kept the spar in 
its position when submerged, and it was lowered and raised 
by tricing lines and tackles. Weights were found necessary 
to secure the rapid submergence of the torpedo when lowered 
into the water. 

Eyery description of Tessel in the rebel service was armed 
with a torpedo, in addition to their regular armaments, with 
the intention of using them in action ; but it soon became 
known to the Union authorities that torpedo boats were 
being constructed specially designed to attack our fleets 
under cover of darkness, and our vessels, warned of the 
project, were generally prepared to receive them. 

The first attempt to use the torpedo boat was that upon 
the " Ironsides," off Charleston, on the night of the 6th of 
October, 1863. The circumstances of this affair are inter- 
esting, in view of the novelty of this application of tor- 
pedoes to actual warfare, and may be thus briefly sum- 
med up. 

At about 9 o'clock a small object was descried by the sen- 
tinels, approaching the ship from seaward ; being taken for 
a boat, it was hailed in the usual manner. A rifle-shot from 
the now rapidly approaching craft was the only reply, and 
the officer of the deck fell mortally wounded. At the same 
instant, a tremendous explosion alongside shook the huge 
hull of the "Ironsides*' to its centre— an immense column 
of water deluged her decks, and for a moment there was 
considerable confusion and alarm, during which the torpedo 
boat drifted out of sight 

Boats were sent in pursuit, but nothing could be seen of 
their daring assailant. Two men were, however, discovered 
floating by the aid of life-preservers — one of them was the 
Oaptain of the torpedo boat. He stated that the explosion 
filled his craft nearly full of water, and, thinking she was 
sinking, he abandoned her. She had left Charleston that 
evening soon after dark, and steamed down outside the fleet, 
when the vessel was turned around and steered direcUy for 
the '' Ironsides." Four men constituted her crew, and her 
torpedo contained sixty pounds of powder. 

9 
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The subsequent history of this yessel is, that, deserted by 
all but one of her crew, she drifted for an hour helplessly in 
the tide without motiye power. Her engineer, after being in 
the water for some time, found himself near her, and suc- 
ceeded in getting on board, lighting her fires anew, and navi- 
gating her safely back to Charleston. Here she remained 
until the close of the war, occasionaUy venturing out to at- 
tack our fleet 

Upon the occupation of Charleston she was foimd there 
with eight others similarly constructed, and was brought to 
the Naval Academy, where she is preserved as one of the relics 
of the war. These vessels were built of boUer iron, and were 
of the shape known as " cigar shape." They presented but 
a very small target above the surface, but were usually 
clumsy and dangerous craft in a seaway. Under full steam 
they could attain a speed of seven knots per hour. 

The name ** David " was given to the first of this form of 
craft, likening her to the David of Holy Writ, who, with a 
sling, slew Gbliah. This name, like that of the ** Monitor," 
became familiar to our people, and was used as a generic 
title for aU such craft. 

Investigation showed that the injuries to the ** Ironsides," 
although severe, were not sufficient to. cause her withdrawal 
from the service. 

The failure to destroy the " Ironsides " caused a tempo- 
rary cessation of these attacks, although it made such an 
impression upon the minds of those exposed to similar at- 
tempts that extraordinary precautions were adopted. 

Lookouts were doubled, chain-cables made ready for slip- 
ping, and high steam carried at night, so that the ship could 
move at speed upon the instant. Commanders of vessels on 
the " inside " blockade were directed to employ their boats 
at night in rowing guard around their ships. Steam tugs 
were attached to each squadron in great numbers, and de- 
tailed to the duty of guarding the fiigates and iion-clads, by 
steaming slowly around them, in readiness to run down any 
Buspicioufl-looking object observed in their vicinity. When 
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at all practicable, booms, nets, and oiher deyices were used 
as additional protections. 

The position of our fleet before Charleston afforded pecu- 
liar facilities for this species of attack. A large force of 
iron-dads and transports were collected within a narrow 
space inside the outer bar/ while a number of wooden ships 
of war, frigates, sloops, and gunboats maintained the block- 
ade of the northern channels still used by blockade runners. 

Considerable anxiety was felt for the safety of the moni- 
tors of this fleet, as they were the particular objects of dread 
to the enemy, and essential to the preserration of the situ- 
ation ; at the same time they were exceedingly open to attack 
by torjiedo boats, and were, therefore, protected by every 
device that ingenuity could suggest 

Notwithstanding all these precautions, and contrary to 
Admiral Dahlgren's belief,* the *' Housatonic," a heavily 
armed steam sloop-of-war, then lying on the outside block- 
ade of Charleston Harbor, was attacked and utterly de- 
stroyed by a " David " on the 17th of February, 1864. (See 
Frontispiece.^ 

* Flao-Stkajcbb '* Philaoblphia,'* 

Orr HoBsn Islikd, January 15, 1864. 

Sis,— The NaTj Department htm xeoeiTed informatioii that the rebels hare a 
plan to blow np this fleeti and oonaideis it of sufficient importance to inform 
me thereof. 

I can hardly think that the design would extend beyond the iron*clads that 
oonstitnte the inner blockade, for the outer Tessels are distant and diffi'oalt of 
access ; still it would be nnwive to omit any proper precautions, and I there- 
fore adTise that you will take such measures as may suffice to defeat any 
attempt of the kind. 

I enclose for your information the directions prescribed to the iron- 
clads. Ton can use these, or whatSTer else may seem more adaptable to the 
•purpose. 

Let this be circulated among the commanders of the Tessels outside for 
their guidance. 

Bespectfully, your obedient serrant, 

J. A. DAHLOaXN, 

R$ar'Adndralf Oomnumding 8, A. R Squadron, 
^ Captain Joseph F. Gbsbm, 

Ommanding UnU$d 8UmU$ Steamir ** Oamandaigua,'* 
SerUoT Ollio$r pr€9tnt, off CharUtilon Bar. 
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The Captain of the ^ Honsatonic'* was seyeiel j wounded, 
and the report of the aflfair was made by the executiYe 
officer, who gives us the principal featores in the docnment 
hereto annexed : 

** UnrxD Staxb Stbamxb ' Camamdamvjl^* 
•• OvF Chablboom, & On Fhbrmny IS, 1864. 

** Sib, — 1 hare the honor to make the following report of the 
ffinlHng of the United States steamer 'Honsatonio ' bj a rebel 
torpedo off Charleston, S. C, on the erening of the 17th instant 

'' Abont 8.45 p. m., the officer of the deck. Acting Master J. 
K. Crosby, discorered something in the water about one hundred 
yards from and moving towards the ship. It had the appear- 
ance of a plank moving in the w|kter. It came directly toward 
the ship ; the time from when it was first seen till it was dose 
alongside, being about two minutes. During this time the chain 
was slipped, engine backed, and all hands called to quarters. 
The torpedo struck the ship forward of the mizzen-mast on the 
starboard side, in a line with the magazine. Having the after 
pivot gun pivoted to port, we were unable to bring a gun to 
bear upon her. About one minute after she was dose along- 
side, the explosion took place, the ship sinking stem first, and 
heeling to port as she sank. Most of the crew saved themselves 
by going into the rigging, while a boat was despatched to the 
t Canandaigua.' Tbis vessd came gallantly to our assistance, 
and succeeded in rescuing all but the following officers and 
men, viz.: 

** Ensign E. C. Hazeltine, Captain's Clerk C. O. Muzzey, Quar- 
termaster John Williams, landsman Thomas Parker, second- 
class fireman John Walsh. 

" The above officers and men are missing, and are supposed 
to have been drowned. 

'' Captain Pickering was seriously bruised by the ex^ilosiou, 
and is at present unable to make a report of the disaster. 

"Very respectfully, your obedient servant, 

" P. J. SElOOINSON, 

" LieiUenanL 
" Bear- Admiral John A. Dahlorkn, 

" Commanding S. A, B. Squadwn.'* 
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exactly ooniroUed, and her speed was about four knots. It was 
intended that she should approach any vessel lying at anchor, 
pass under her keel, and drag a floating torpedo which would 
explode on striking the side or bottom of the ship attacked. 
She could remain submerged for half an hour without incon- 
▼enience to her crew. Soon after her arrival at Oharleston, 
Lieutenant Paine, of the Confederate navy, with eight others, 
volunteered to attack the Federal fleet with her. While pre- 
paring for their expedition, the swell of a passing steamer caused 
the boat to sink suddenly, and all hands, except Lieutenant 
Paine, who at the moment was standing in the open hatchway, 
perished. She was soon raised, and again made ready for 
service. Lieutenant Paine again volunteered to command her. 
While lying near Fort Sumter, she capsized, and again sunk in 
deep water, drowning all hands except her commander and two 
others. Being again raised and prepared for action, Mr. Aunley, 
one of her constructors, made an experimental cruise in her in 
Cooper river. While submerged at great depth, from some 
unknown cause, she became unmanageable, and remained for 
many days on the bottom of the river with her crew of nine 
dead men. A fourth time was the boat raised, and Lieutenant 
Dixon, of Mobile, of the 21st Volunteers, with eight others, 
went out of Charleston harbor in her, and attacked and sunk 
the federal steamer ' Housatonia' Her mission at last accom- 
plished, she disappeared forever with her crew. Nothing is 
known of their &te, but it is believed they went down with their 
enemy." 

Notwithstanding the fate of the " David,'* the rebels con- 
tinued to improve upon ihe torpedo boat, and, as the 
following report shows, again attempted to use it : 

'* Uhitbd Statm Btbamsb * HsxpBn,' 

•* NoiTH EDsno BiTBB, a a, March 6, 18G4. 

" Sib, — ^I have the honor to report that an attempt has been 
made by the rebels to blow up this ship, but am happy to state 
did not succeed. 

" At 1 A. M. a torpedo-boat was discovered about fifty yards 
distant, approaching us rapidly on the port quarter from up 
river. We immediately beat to quarters and slipped the chain; 
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in an instant the torpedo was under our port quarter, and we 
could not bring a gun to bear on her. The watoh being armed 
at the time, we were enabled to concentrate a rapid fire with 
muskets, revolvers, and pistols down upon her, and into what 
looked like a hatchway, nearly in the centi*e ; the rapid filing 
seemed to stop her progress, and dropping about twelve feet 
astern, in an instant she dai*ted ahead again, and at the same 
time we rang to go ahead, and our propeller, I think, must have 
caught and broke some of her gear, as she appeared to be dis- 
abled and drifted up river ; in a few moments they showed a 
light, at which we fixed a 12-pound rifle shot ; she then disap- 
peared, and an armed boat was immediately despatched to 
search for and capture her if possible, but returned without 
success This torpedo boat was about twenty-five feet long, 
painted lead color, and in appearance was like a ship's boat in 
the water, bottom up. 

'' I am. Sir, very respectfully, your obedient servant, 

"B. O. Patterson, 
" Acting Mader, Commanding. 
"Captain S. C. Rowan, 

" Cifmmanding 8, A. K Squadron.'* 

Admiral Bowan formed on opinion, gathered from facts 
elicited from the ofiicers of the " Memphis," that the failure 
to destroy the vessel was probably owing to the breaking of 
the torpedo spar by the propeller of the steamer. 

Following the attempt upon the " Memphis," on the 9th 
of April a more determined and successful attack with one 
of these pigmies was made upon the steam frigate " Minne- 
sota," flag-ship of the North Atlantic Blockading Squadron, 
then lying oS Newport News, at the mouth of the James 
river, surrounded by a large fleet of iron-clads, gunboats, 
and transports. 

Here, as at Charleston, preparations had been made in 
anticipation of such attacks. Tugs were particularly relied 
upon to protect the larger vessels, and one was speciaUy de- 
tailed to guard the "Minnesota" — a protection which, as 
will be seen, failed to be of any service. 
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The following are the official reports of this affair : 

**n3iiTSD Statbs Shzt ' MoiimoTA,' 

«'Ofv Nbwpobt Nawa, Va., J^nH 9, IBOL 

** Sol, — ^I have to report that last night about 2 o'clock, while 
riding to the ebb tide, a dark object was discovered slowly pass- 
ing the ship, about two hundred yards distant It was thought 
to be a boat^ and hailed ; to the hail was answered 'Boanoke;' 
By this time it was directly abeam, seemingly without any power 
of locomotion. The officer of the deck promptly gave orders to 
the tug astern to go and examine it^ and repeated his orders 
several times before getting any reply, and, while endeayoring 
to hare this order executed, the object^ a 'David,' approached 
the ship just abaft the port main chains and exploded a torpedo 
under her,' the 'David' making off in the direction of the 
Nansemond river. Several muskets and a round shot were 
fired at it, and every effort made to send in pursuit, but the tug 
' Poppy ' had failed to keep the required look-out^ and also had 
allowed her steam to go down, which was not discovered until 
the ' David' had disappeared. Vessels were sent in search, but 
failed to find her. 

" I submit the accompanying report of Acting Ensign Birt- 
wistle, officer of the deck at the time specified. It is difficult to 
say how far the ship may be damaged, although she manifests 
no leak. The shock was. quite severe, and I should be glad to 
have a survey to ascertain the extent of injury sustained. 

"I am, very respectfully, your obedient servant, 

"J. H. Upshur, 
" LieiU.-C(>mfnander, Com'dCg U. S. Steamer * Minnesota,* 

** Acting llcar- Admiral S. P. Lei, 

" Commanding North Ailaniic Blockading Squadron. 

**UiixTSD Statm Brmuam * MnmsaoTA,* 

•'OvF NswpoBT Nbws» Va., AprU 9, 1864. 

*' Sib, — At 1.45 this morning, while in charge of the deck, the 
quartermaster directed my attention to a boat adrift, a little for- 
ward of the port beam, and about one hundred and fifty yards 
distant, and while passing to the port side of the bridge the sen- 
try at the gangway hailed her ; she answered, 'Boanoke.' I 
then hailed her, and could not make out her reply. I went 
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down off the bridge and hailed her from die qoartor ; aha ait- 
awered, * Roanoke.' I told him not to come aiongade ; he 
anawered, 'aje» aya' I hailed the tag 'Poppy' three timfl% 
and told him to aee what that boat wa& He answereti, ' aye, aye.' 
^ I tbonglit the boat woe nearing na, and conld not aee any 
oarsi I aent a meaaenger to eall yon, mr, and ordered Hia boat 
to keep oS^otI would fire into him. I repeated the order, but 
diaeorered ahewaa nearing QB&at. I th^i ordered die 'Poppy' 
twiee to run that boat down. I th^i anw the giimm^r of a light. 
The qnartermaater said he conld hear her pa£L I jnmped to a 
conrenient gon ; called for help to train it. The aentriea <m the 
gaagwaya and forward fred three ahota at h^r ; but before I 
eoold ibe the gnn ahe waa inaide of range. I jnmped back 
from the gon, and the ezploaion followed. I then met yoa at 
the cabin hat^ and in anawer to yoor inqniry, aaid it waa a 
torpedo. Men were mahing on deck, the dmm beat to qnar- 
tera, and I went forward and fired a ahell from a nine-im^ gnn 
in my diriaion. After the ezploaion, I thonght aore the ' Poppy ' 
would capture her, or I would hare remained at the quarter-deck 
gnna The reat^ air, you aaw. 

" I am. Sir, rery respectfully, 

''Jamb Bnrrwi8TLi» 

" Acting Ensign. 
"Lieutenant Commander J. H. Upshub, 

" Cmamanding United States steamer ' Minnesota,* " 

Tho effect of thia ezploaion fumiahes interesting data in 
regard to aubmarine warfare, and we therefore add the re- 
port of a Board of Survey appointed to ascertain the injuries 
to the ** Minneaota '* : 

" Vktted Statu Ibok-clad * Boajiokb.' 

'• KawpovT Mewb. Va., April 1% 1864. 

'* AuMiBAL, — In obedience to your order of April 9, we have 
held a atrict and careful mxrvej to ascertain the amount of 
injury or damage sustained by the ezplosion of a torpedo under 
the port side of the United States steamer ' Minnesota,' as far as 
we can ascertain. 

" DBSonipnoif OF injurt. 

" Pori qfier shell-room. — First and third futtocks of two frames 
badly sprung. The diagonal straps sprung off. The deck 
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spnmg, nine planks being sprung off from ihe beams about 
three-fourths of an inch. The linings of the bulkhead sprung 
badlj. Amidship bulkhead started inboard about six inches. 

" Spirit-roonu — ^Forward frame broken ; planking sprung ; 
second frame badlj sprung ; bilge-streak broken and sprung off ; 
third frame sprung ; planking sprung outboard from timbers 
about one inch ; two (2) buts of second bilge-streak sprung up ; 
decks started up ; one dock plank broken oyer the spirit-room. 

'' The centre of the injury api>ears to bo about six foot below 
the surface of the water. The shelving of the port magazine 
started ; port steerage bulkhead broken ; one ladder broken 
and all the rest unshipped ; nine deck planks of port steerage 
broken ; in the port after magazine the shelving has been shi^ 
tered ; two butts on the gun-deck started upon the port side at 
No. 13 gun ; seventeen planks from the water-way ; two axle- 
trees on gun-deck broken, and one on spar-deck broken of nine- 
inch gun-carriages ; two lower half-ports on spar-deck and two 
lower half-ports on gun-deck broken ; preventive plate for main 
channel, next to after one, sprung out about half an inch ; one 
of the bolts of the crane for spare spars, in the main chains, 
started one inch. The paymaster's store-rooms in the cockpit 
on the port side show the power of concussion, all the shelves 
being broken and disarranged. Carefully examined the outside 
of the ship abreast of the place of injury, and were unable to 
find any of the copper torn ofi^ or any inequalities on the bottom 
of the ship. The bulkhead of the shaft-alley, abreast of the 
sheU-room, started inboard about six inches for a distance of 
fifteen feet on the port side. 

" The binnacle on the quarter-deck forward of the mizzen-mast 
unshipped from its pedestal on the bridge and thrown three feet 
towards port side. 

"dauaoe Dora ni ths ordnaiiob dxpabtmxiit. 

"Number of shell-boxes destroyed, 9-inch 78 

bags " 9 •• 82 

canister broken " 11 " 6 

sabots and straps'* 9 " 110 

*' Three 9-inch gun-carriages are disabled, the fore axletree of 
one being broken in two places, the others badly sprung. Two 
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elevating screws that were attached to the guns on the above 
carriages were rendered useless by being bent ; also the elevat- 
ing, screw of the 11-inch pivot by the some cause. The following 
equipments are broken and rendered useless : three (3) 9-inch 
sponges, two (2) 9-inch rammers, two (2) ordinary handspikes, 
one (1) roller handspike ; also four (4) tompions and two (2) 
reinforce sight aprons missing from 9-inch guns on port side. 
'' Very respectfully, your obedient servants, 

"GuxBT Ganssvoobt, 

"Joseph Pyppb, 
" Lieutenant Commanding U. & £L Commodore Morris. 

"J. W. Stimson, 

" Carpenter." 

Besides the damages above enumerated, a great quantity 
of stores in the paymaster's department were utterly de- 
stroyed, the contents of boxes, barrels, and bales boing in- 
extricably mixed together. 

The following despatch, captured a few weeks later in a 
telegraph station on the James, furnishes an important item 
in addition to the data already supplied — ^t. e., the amount of 
powder contained in the case of this torpedo : 

"Hon. S. R. Malloby, 

" Secretary of Navy^ 

" Nauy Dept., Richmond^ Va. : 
"Passed through the Federal fleet off Newport News, and 
exploded flfty-three (63) pounds of powder against the side of 
the flagship < Minnesota,' at 2 a. m., 9th inst. She has not sunk, 
and I have no means yet of telling the injury done. My boat 
and party escaped without loss under the fire of her heavy guns 
and musketry, and that of a gunboat lying to her stern. 

• " HUNTXB DaVIDSOK. 

*' April 11, 1S6L" 

The. boat employed on this occasion differed materially 
from the " Davids " of Charleston, it being simply a steam 
launch, with machinery and helmsman protected from 
musketry by boiler iron. 



Digitized by 



Google 



EFT'BOr OF BEBEL TORPEDO BOATB. 137 

Upon ihe 19th of April an attempt was made upon the 
steam frigate ** Wabash '' on the outside blockade o£F Charles- 
ton, which If as avoided by the early discovery of the 
approaching " David." The frigate slipped her cable and 
moved ahead at full speed, directing the fire of her broadside 
and a fusilade of musketry in the supposed direction of her 
diminutive assailant The darkness, the small size of the 
target, and the* confusion of the moment prevented any 
accuracy of aim, and the "David" returned in safety to 
Charleston. A curious and novel spectacle — a mighty frigate 
with her tremendous armament and crew of seven hundred 
men absolutely put to flight by four men in a little boat of 
less than a ton burden, whose only armament was a few 
pounds of powder extended on a spar ahead of her I 

These attacks coming in rapid succession, the growing 
importance of the system aroused the U. S. authorities, and 
they prepared to imitate the devices of the enemy. 

In the sounds of North Carolina the officers charged with 
holding those waters with a wooden fleet against the rebel 
iron-clad " Albemarle," which had ahready won a victory at 
Plymouth, fitted a torpedo to a clumsy gunboat, the 
" Miami " — the same vessel of which a foreign officer once 
remarked that he " had noticed our vesseb with two bows, 
but this one appeared to have two stems." In the furious 
engagement which soon ensued an attempt was made to use 
this vessel against the '* Albemarle," but the toptain of the 
" Miami " failed to strike his more active antagonisi 

The arming of the tugs and smaller gunboats lying in the 
James river, at Dutch Gap, with torpedoes, has already 
been alluded to. These arrangements were, however, but 
temporary expedients, to counterpoise as far as possible 
similar, but more perfect, devices of the enemy. We have 
seen that the uncertainty as to the results of using torpedoes 
in a naval combat, caused the army and naval commanders 
to obstruct the river with electric torpedoes and sunken ves- 
sels. General Grant was pushing for the south side of the 
James ; the necessity for holding our position there, ready to 
receive his army, was equalled by that of the enemy to prevent, 
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if possible, such a transfer of our forces. They had above us 
a powerful iron-dad and torpedo fleet, as yet inactive. 
Every indication pointed to the probability of «a determined 
effort on their part to break our hold upon the James, and 
by controlling the river, prevent Grant from crossing. To 
do this they relied almost entirely upon their torpedo devices. 
Barges were filled with combustible matter and armed with 
torpedoes ; fire rafts loaded with turpentine were prepared, 
with the intention^of sending them down upon the fleet at 
night, and following them with a score of torpedo boats and 
iron-clads. 

General Butler urged upon Admiral Lee the necessity of 
obstructions, in a correspondence which illustrates the respect 
which the torpedo boat system of attack commanded, and 
the influence which it was supposed to have upon the greatest 
military operation& 

Admiral Lee remarks, in reply to the suggestion of the ob- 
structions by General Butler : 

" I am unwilling to do anything which can be oon8tmed as 
implying an admission of superiority of resources on the part of 
the enemy." 

To this General Butler replies, under date of June 2d : 

*' I am aware of the delicacy naval gentlemen feel in depend- 
ing upon anything but their ships in a contest with the enemy, 
and if it was a contest with the enemy's ships alone, I certainly 
would not advise the obstructions even at the great risk of 
losing the rivor. But in a contest against snoli unchiistian 
modes of warfare as fire-rafts and torpedo boats, I think all 
questions of delicacy should be waived by the paramount con- 
sideration of protection for the lives of the men and the safety 
of the very valuable vessels of the squadron." 

To this the Admiral replies on the next day : 

« In reply to that part of your communication of yesterday, 
which I have the honor to acknowledge, which refers to the 
lives of the men and the safety of the very valuable vessels under 
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my command, as being the primary reason for obstructing the 
river, I would wish to be understood as regarding the loss of 
life and material as incidental to the contest which would occur 
should the enemy make an attack on us, whatever the result 
should be. The first Consideration with me is, the necessity 
heretofore represented by you to me, of holding this river 
beyond a peradventure, for tiie great military purposes of Gen- 
eral Ornnt and yourself. In consulting my own desires, I 
would do everything to induce, and nothing to prevent, the 
enemy from trying to assert their strength in a purely naval con- 
test^ which, in my opinion, would give us a naval victory. The 
only contingency of such a battle is the unknown effect of the 
novel instruments of war — ^torpedo vessels — ^which are to be em- 
ployed by them, and which, as the attacking party, give them, 
perhaps, an advantage which might possibly balance our certain 
superiority in all other fighting materiaL 

" I have the honor to be. General, 

" Very respectfully yours, 

"S. P. Lkk. 
" Acting Bear-Admiral^ Commanding N. A. B, Squadron. 
*' Major-General B. F. Butleb, 
" Com*d^g Department Virginia and North Carolina." 

(General Butler asserting that the ** military necessity of 
holding the river was overwhelming,^ and General Grant 
also agreeing that the enemy's use of torpedo boats made 
the situation uncertain. Admiral Lee consented ; the obstruc- 
tions were placed, and the rebels awoke to find that their 
opportunity had passed for proving the power of their tor- 
pedo boats and rams. 

The Navy Department in the meantime turned its atten- 
tion to the subject, and invited proposals from ingenious 
mechanics and inventors for plans of torpedo boats, and 
torpedoes to use with them. Many were offered, but those 
of Cliief Engineer W. W. Wood, and Engineer Lay were 
adopted, and the construction of the boats and torpedoes 
commenced during the spring of 1864. 

Messrs. Wood's and Lay's plans embraced two kinds of 
vessels — one an ordinary steam launch, armed with the 
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torpedo — the other, an iron-clad vessel of the monitor 
species, with a torpedo arrangement, to be operated by 
steam ; both of which were adopted. 

Plate XL represents the torpedo, boat, and apparatns. 
The torpedo consists of a copper cylindrical case, through 
the centre of which is a hollow tabe, at the bottom of which 
is fixed a large cone for a fulminate cap; at the end is inserted 
a ball of iron, the size of eleven inch grape, which is held at 
this point by a pin, passing through a ** stuffing box." An 
inclined partition divides the interior into a magazine and 
Air chamber ; the torpedo is thus made a few pounds specifi- 
cally lighter than water. The disposition of the charge 
causes it to take a position in the water with the air 
chamber uppermost, and the trigger line attached to the pin, 
to lead, so as to give a direct pidl from the boat, as shown 
in the plate. It is claimed that the air chamber also gives 
direction to the force of the explosion. The torpedo shell is 
filled with powder, through an opening on the upper side of 
the shell, and the cone is capped through an opening and 
tube on its under side. The inventor claims that the e£fect 
of the air chamber is to increase the foroe of the explosion, 
(vide p. 196.) By reference to the drawings the following 
description of the manner of operating the torpedo will be 
understood : — ^A spar rests in supports and guides alongside 
the gunwale of the boat, the forward guides moving on 
pivots. At its forward end, or the head of the torpedo bar, 
is a " scoop/' arranged to receive the torpedo-shell when it 
is desired to be ready for action. When placed, the bight 
of a rope previously fastened to one side of the *' scoop," is 
passed around the score, in the rear of the shell, and the 
rope is then passed over a sheave on the opposite side of the 
scoop, and the end made fast to a cleat on the bow of the 
boat, allowing slack line a few feet shorter than the opera- 
ting bar. The shell is then set well back into the scoop, and 
secured in that position by a pin passing through a lug on 
the shell, which projects through an opening in the scoop. 
To the pin which confines the ball is attached a line, the end 
of which is held in the hands of the operator. A single whip. 
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attached to the after end of the bar, is maimed by the crew, 
and when at the proper distance from the vessel attacked, is 
hauled apon yigorously, and the bar extended in advance of 
the boat and submerged at the same time. When at its full 
length, the pin, which has kept the shell in position, is with- 
drawn, and the sudden tightening of the rope passed around 
the score of the shell throws it clear of the bnr, when it as- 
sumes the position shown by the dotted lines of the side 
elevation. The operator then pulls upon the trigger line, 
the weight falls and the charge is exploded. 

A number of steam launches, originally designed for picket 
service, were fitted with this apparatus, and were supplied 
to each squadron. They had good speedy were easily 
handled, and against an enemy o£Fering opportunities for 
their employment they would have been very formidable. 
For armament, these boats carried a twelve-pounder boat 
howitzer on the bow, and a force of from twelve to ^fifteen 
men. 

The advantages claimed for this torpedo arrangement are : 
1st, that any steam laimch or boat could be used as a torpedo 
boat ; 2d, the torpedo is fired at a distance from the boat, 
and can be projected beyond the reach of the spar — therefore 
contact is unnecessary ; 3d, several torpedoes can be succes- 
sively used, as the &par remains uninjured by the explosion ; 
4th, the torpedo can be exploded at a greater depth than 
would be given by the length of the spar. 

It was with this seemingly complicated apparatus that 
Lieut Oushing accomplished the destruction of the rebel 
iron-clad ''Albemarle,*' which had become the " terror of the 
sounds, " and threatened to drive our vessels before it In 
two hard-fought battles she had been victorious, and it be- 
came a matter of necessity that she should be conquered or 
destroyed. Lieut Oushing, volunteering for the enterprise, 
was given command of a steam laimch fitted with the apparatus 
described. How well he accomplished his task we leave him 
to tell, and add the wellnleserved complimentary letter ad- 
dressed to him by the Secretary of the Navy. 

10 
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Report of Lieutenant W, B. Cuahing. 

•* ALBtfMABLZ-SoTTND, N. C, October 30, 18G4. 

" Sib : I have the honor to report that the rebel iron-clad 
'Albemarle' is at the bottom of the Roanoke liver. 

** On the night of the 27th, having prepared my steam launch, 
I proceeded up toward Plymouth, with thirteen officers and 
men, ]>artly volunteers from the squadron. The distance from 
the mouth of the river to the ram is about eight miles, the 
stream averaging in width some two hundred yards, and lined 
with the enemy's pickets. A mile below the town was the wreck 
of the ' Southfield,' surrounded by some schooners, and it was 
understood that a gun was mounted there to command the 
bend. I therefore took one of the 'Shamrock's' cutters in tow, 
with orders to cast off and board at the point if we were 
hailed. 

** Our boat snceeded in passing the picket, and even the 
* Southfield,' within twenty yards, without discovery, and we were 
not hailed until by the look-outs on the ram. The cutter was 
then cast off and ordered below, while we made for our enemy 
under a full head of steam. 

« The rebels sprung their rattles, rang the bell, and commen- 
ced firing, at the same time repeating their hail, and seeming 
much confused. 

" The hght of a fire ashore showed me the iron-clad, made 
fast to the wharf, with a pen of logs around her about thirty 
feet from her side. 

'* Passing her closely, we made a complete circle, so as to strike 
her fairly, and went into her, bows on. By this time the enemy's 
fire was very severe, but a dose of canister, at short range, serv- 
ed to moderate their zeal and disturb their aim. Paymaster 
Swan, of the ' Otsego,' was wounded near me, but how many more 
I know not. Three bullets struck my clothing, and the air 
seemed full of them. 

"In a motoent we had struck the logs, just abreast of the 
quarter-port, breasting them in some feet, and our bows resting 
on them. The torpedo boom was then lowered, and, by a vigor- 
ous pull, I succeeded in diving the torpedo under the overhang, 
and exploded it at the same time that the 'Albemarle's' gun 
was fired. A shot seemed to go crashing through my boat, and 
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a dense mass of water rushed in from the torpedo, filling the 
launch and completely disabling her. 

'' The enemj then continued his fire at fifteen feet range, and 
demanded our surrender, which I twice refused, ordering the 
men to save themselves, and removing mj own coat and riioes. 
Springing into the river, I swam, with others, into the middle of 
the stream, the rebels failing to hit us. 

''The most of our party were captured, some drowned, and 
only one escaped besides myself, and he in a different direction. 
Acting Master's Mate Woodman, of the ' Oommodore Hull,' I met 
in the water half a mile below the town, and assisted him as 
best I could, but failed to get him ashore. 

" Completely exhausted, I managed to reach the shore, but 
was too weak to crawl out of the water until just at day-light, 
when I managed to creep into the swamp, close to the fort 
While hiding a few feet from the path, two of the 'Albemarle's' 
officers passed, and I judged from their conversation that the 
ship was destroyed. 

" Some hours' travelling in the swamp served to bring me out 
well below the town, when I sent a negro in to gain information, 
and found that the ram was truly sunk. 

'' Proceeding through another swamp, I came to a creek and 
captured a skiff belonging to a picket of the enemy, and with 
this, by eleven o'clock the next nighty had made my way out to 
the 'VaUey City.' 

"Acting Master's Mate William L. Howorth, of the 'Monti- 
cello,' showed, as usual, conspicuous bravery. He is the same 
officer who has been with me twice in Wilmington harbor. 
I trust he may be promoted when exchanged, as well as Acting 
Third Assistant Engineer Stolesbury, who, being for the first 
time under fire, handled his engine promptly and with coolness. 
All the officers and men behaved in the most gallant manner. 
I will furnish their names to the department as soon as they 
can be procured. 

" The cutter of the ' Shamrock ' boarded the < Southfield,' but 
found no gun. Four prisoners were taken there. 

"The ram is now completely submerged, and the. enemy 
have sunk three schooners in the river to obstruct the passage 
of our ships. 

** I desire to call the attention of the Admiral and Department 
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to the spirit manifested by the sailors on the ships in these 
sounds. But few men were wanted, but all hands were eager to 
go into the action, many offering their chosen shipmates a 
month's pay to resign in their favor. 

" I am, Sir, very respectfully, your obedient servant, 

"W. B. CUSHIHO, 

" Lieutencmt United States Navy. 

"The name of the man who escaped is. William Hoftman, 
seaman on the *Chickopee.' He did his duty well, and de- 
serves a medal of honor. 

"Respectfully, 

" W. R CusHiHO. U. a N. 
"Rear-Admiral D. D. Portbb, 

" Commanding N. A. Blockading Squadron. " 

•*Kavt DxPABnoDiT, Novmhtr 9, 1864. 

" Sib, — ^Tour report of October 30 has been received, announ- 
cing the destruction of the rebel iron-clad steamer ' Albermarle,' 
on the night of the 27th ultimo, at Plymouth, North Carolina. 

"When last summer the department selected you for this 
important and perilous undertaking, and sent you to Rear-Ad- 
miral Gregory at New York to make the necessary preparations, 
it left the details to yourself to perfect. To you and your brave 
comrades, therefore, belongs the exclusive credit which attaches 
to this daring achievement. The destruction of so formidable 
a vessel, which had resisted the combined attack of a number of 
our steamers, is an important event touching our future naval 
and military operations. The judgment as well as the daring 
courage displayed would do honor to any officer, and redounds 
to the credit of one of twenty-one years of age. 

"On four previous occasions the department has had tlie 
gratification of expressing its approbation of your conduct in 
the face of the enemy, and in each instance there was manifested 
by you the same heroic daring and innate love of perilous ad- 
venture ; a mind determined to succeed, and not to be deterred 
by any apprehensions of defeat. 

" The department has presented your name to the President 
for a vote of thanks, that you may be promoted one grade, and 
your comrades also shall receive recognition. 
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" It giyes me pleasure to recall the assurance jou gare me at 
the commencement of your active professional career, that you 
would prove yourself worthy of the confidence reposed in you, 
and of the serrice to which you were appointed. I trust you 
may be preserved through further trials ; and it is for yourself 
to determine whether, after entering upon so auspicious a career, 
you shall, by careful study and self-discipline, be prepared for a 
wider sphere of usefulness on the call of your country. 

" Very respectfully, etc., 

"GiDioN Wkllbs, 
" Secretary qf Navy. 
"Lieutenant W. B. Cushiho, U. S. N." 
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OHAPTEB X. 

DISCUSSION OF THB OFFSMSTVE TOBPEDO STSTEH. — THE OASES OF THE 
"HOUSATONIO" and " ALBERMABLB." — ^RESULTS SHOW THAT THE 
PBAOTIOB OF THE SYSTEM IS NOT NECES8ABILT HAZABDOUa — ^MOBAL 
EFFBOT OF A TORPEDO ATTACK. — ^VALUB OF THE SYSTEM TO THB WEAKER 
NATIONS. — IMPERFECTIONS OF BOATS USED DURING TUB WAR EASILY 
REMEDIED. — SUBMABINB BOATS. — HISTORY OF SUBMARINE OPERATIONS. 
— ^DESCRIPTION OF A U. a PLUNOINQ-BOAT. — SUBFACE TOBPEDO BOATS. 
— THEIB BEQUIBEMBNTS. — ^DESCBIPTION OF THE ''SPUYTEN-DUYYIL." 
— ^IMPBOVEMENTS TO BE MADE. — ^WATEB-TIOHT COMPABTMENTS. — THE 
" 23 LIGHT-DBAFT MONITOBS." 

The question so apily put by Fulton — ** Whether there be 
within the genius and inventive facuUiea of man^ the power to 
place a torpedo beneath a ahipin d^noeof }teTpov)er8 of reaiat- 
anoe,*' has been answered most decidedly by the events of 
the rebellion. 

The attacks upon the '* Ironsides " and ** Minnesota " the 
destruction of the '^ Housatonio " and the '^ Albermarle/' 
considered in the light of great practical experiments^ not 
only prove the vast power of the system, but establish the 
fact that a torpedo can be placed and exploded to the injury 
or destruction of a ship, under circumstances offering the 
least conceivable advantages for its successful employ- 
ment. 

A review of these events will be found interesting and 
instructive, foreshadowing as they do a revolution in the art 
of naval warfare of which no one can confidently predict the 
end. 

The cases of the ** Housatonic " and the ** Albermarle " 
are each surrounded by circumstances peculiarly illustrative 
of the adaptation of the system to naval warfare, and will be 
looked upon as the most important, inasmuch as they were 
the only instances where the attack resulted in the destruc- 
tion of the vessel. In the former, a powerful, heavily-armed, 
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steam sloop-of-war, at anchor off a blockaded port, prepared 
at all paints for immediate sendee, forewarned of the nature 
of the attack that was to be made npon her, and guarded 
with extreme Tigilance, is suddenly alarmed by the appear- 
ance, close at hand, of a small floating object which 
approaches out of the darkness. In a moment, before an 
effort can be made to resist or ayoid what appears but " a 
plank floating upon the water,*' the huge hull is struck a 
deadly blow and sent swiftly to the bottom of the sea. 

In the other instance, the '^ Albermarle,*' an iron-clad, 
which by the inTincibility of her armor had withstood the 
united powers of a large and well-appointed fleet of wooden 
vessels in two hard-fought combats — which had driven our 
forces from important footholds in the enemy's country, 
gained by many a battle ; which had endangered the supre- 
macy of our arms in a wide region where it had never before 
been questioned — this type of the modem war-ship, lying in 
apparent security moored to a wharf, separated from her 
enemies by many miles of a tortuous river-course, protected 
by booms of logs, and guarded by a large and vigilant force 
against any effort to destroy her, is struck as by lightning 
and rendered harmless for ever. 

The " Housatonic " was a wooden steamer, virtually at sea, 
the " Albemarle ** an iron-clad far within the lines of the 
enemy's defences ; both were instantly destroyed — ^the former 
by a torpedo driven against her sides by a plunging torpedo 
boat, the latter by an ordinary steam launch provided with an 
apparatus which exploded a torpedo at a considerable dis- 
tance from the assailani The plunging boat went down with 
her victim, and her bold crew perished ; the launch also sank, 
but most of her crew escaped with their lives. Both attacks 
were delivered suddenly under cover of darkness, and neither 
torpedo boat suffered any damage from its enemy. Lieut. 
Gushing was found to have been mistaken, in attributing the 
sinking of his craft to the shot which " seemed to go crashing 
through her sides,*' for when Plymouth was retaken, the 
launch was raised uninjured and restored to the service. In 
his impetuosity and daring he pushed hor with full steam 
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power against the " Albemarle " and the descending column 
of water thrown up by the explosion filled and sunk her * 

The fact that both these torpedo boats of different forms 
were lost in the two instances where their attacks were suc- 
cessful, argues little against the system illustrated by their 
performances. Their destruction was not necessarily 
involved in their antagonists', but is plainly attributable to 
easily remedied faults of construction in the boats themselves. 
Indeed, with the dire record of disasters attending the experi- 
mental trips of the rebel plunging boat, it is a matter of great 
surprise that she should have been sent upon such an enter- 
prise, or that any one could have been found willing to go in 
her. 

The principal objection urged against this species of torpedo 
warfare, is its extremely hazardous character, and there have 
been many who have pointed to these instances as proof of 
the assertion that desperation only can instigate such 
attempts, and that success is only to be obtained with the 
certain destruction of the attacldng party. That such Sk 
result is very far from being certain, even with the most 
imperfectly constructed torpedo boats, is clearly shown by the 
escape uninjured of both the craft which successfully exploded 
their torpedoes against the sides of the " Minnesota " and 
" Ironsides." In the former case, it will be remembered that 
the safety of the ** David " can scarcely be said to have been 
endangered by her exploit. In no single instance of the many 
recorded did a torpedo boat, shielded by the darkness, and 
protected by her diminutive size, ever suffer any damage 
from the ** powers of resistance " of her selected antagonist. 

The peculiar courage which the practice of the 
system has called for is the same that is required 

* This launch at the end of the war was sent to the Naval Academy, where 
she was fitted up very elegantly by Vioe-Admiral Porter as a steam yacht. 
Here she developed a wonderftil speed, steaming easily 10 knots per hour, and, 
when pnshed, 12 knots. Her rig was that of foil-rigged brig, and with her 
crew of neatly-dressed boys, presented a beautiful representation of a minia- 
ture gunboat Upon a trial trip, after a few alterations by the engineer who 
.had rearranged her machinery, her boiler exploded, killing Mr. Hoyt, the 
engineer, and four men. 
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to put to prooticat test any new and extraordinary engine 
of destmction. Let the practicability of the system be 
proved by successes, its defects remedied by experience 
in failores, and, above all, let its use become familiar to 
a brave people, and no more desperation will be necessary 
to its application than is needed to go into any battle, where 
life is held cheap in the service of a good cause. To lead a 
forlorn hope, to board an enemy's ship, to storm a battery, 
and, with deference we say it, to go to sea in a monitor, 
require the common attributes of true manliness. The annals . 
of war show thousands of instances which have involved more 
real danger to the actors than can possibly be incurred by 
delivering a swift attack upon a vessel of war, however large 
and powerful, in a properly ooMtruded torpedo bqatf while the 
chances of successful results are greater than in ordinary 
battles, however carefully planned and bravely foughi* 

It will have been noticed that all these attacks upon our 
vessels were made by a single torpedo boat, which selected 
her antagonist from a large fleet, each vessel of which was 
equally open to attack. What results would have come from 
a systematic and simultaneous attack by a large number of 
these cheap conteivances can only be estimated by the alarm 
and destruction caused by one. It is fair to presume that 
^he effect would be in direct proportion to the number of tor- 
pedo boats employed. 

At the time of the attempt to blow up the ** Ironsides '* and 

* A wriUr in aa Mrtiole in the Febmiuy nnmber of the Uniied StrvicB 
UlUfasim for 1868, npon rabnuaine appamtoa, thnt refers to torpedo boftte : 
*• There is another w»j in which a torpedo maj be applied, bat onlj nnder 
oiroomstances which might be guarded hj eztxeme ligihAoe, and wMek wo^M 
b$ omuMC Off (din death to Ike operaior. It was twice tried daring the American 
war^once witn i ucceea, on the other occasion it was a failare as regarded the 
attempt to blow ap the Tcesel, and the bold sailor who made it was hoisted 
with his own petard. The danger of the boat on board of which the operator 
is stationed being swamped, maj be obriated bj one bnilt for the special pur- 
pose. In the experiments made at Ohatham lately, thoagh large oolamns of 
water were forced into the air, the lanneh firom which the experiments were 
made was not injared bj the explosion, nor wa« any water worth mentioning 
taken in.** This extract is a fair example of the aocaracy of English writers 
npon the subject of the torpedo operations of the rebellion. 
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'' Minnesota/* those vessels were surrounded by great numbers 
of vessels of all classes — ^monitors, frigates, gunboats and tran- 
sports — ^necessarily crowded together within a very limited 
space. To have opened a heavy and promiscuous fire upon 
so small an object, but dimly seen for an instant, however 
carefully and deliberately directed, would have been more 
disastrous to friendly vessels than to the enemy, who could 
only be reached by some chance shoi 

But it is impossible to convey an idea of the bewilderment 
.that occurs in the best-disciplined ship upon such an occasion. 
One must have been an actual witness, to appreciate ii Suffice 
to say that it is sufficient to render cool aim and effective 
fire absolutely impossible, and that it lasts long enough to 
permit the operators to withdraw into the darkness whence 
they emerged. Its suddenness and an undefined terror of 
its annihilating effects when the attack is delivered, creates 
a moral impression upon the assailed which adds to its effect- 
iveness, and diminishes the chances of successful resistance. 

The case of the '' Housatonio " points to an application of 
the offensive torpedo system, particularly important to a 
Government which, like that of the United States, is op- 
posed to the maintenance of large standing fleets — ^that is, 
its use to prevent or break up a blockade, by destroying or 
di-iving the blockading force from the immediate vicinity ot 
a port To render it effective, boats must be built specially 
designed for the purpose, and men must be trained and ac- 
customed to their employment, as artillerists and other sol- 
diers are drilled to the use of their weapons against the 
day when they will be called upon to use them. 

The torpedo boats brought into actual service during the 
war were but imperfect machines, ill adapted to the service 
to which they were pui Who can doubt but that as great 
improvements will hereafter be made in them as have marked 
the progress of invention in other engines of war? The 
ordnance and small-arms of to-day bear no more resem- 
blance to those with which the battles of the last centary 
were fought, than do the turreted monitors to the vessels 
which composed the fleets of Nelson and Collingwood ; and 
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it 18 but reasonable to suppose that the torpedo boat T^hich 
will figure in the next naval war will be eqoall j incompar- 
able to that of BoshneU or Fulton, or the contrivances in 
use during the rebellion. 

Two distinct forms of torpedo boats naturally suggest 
themselves in considering this species of warfare : a subma- 
rine boat, which shall be navigable above or beneath the 
surface with entire safefy to her crew, and a vessel which, 
moving only upon the surface, will answer the conditions im- 
posed bj the nature of the service to which it is devoted. 

There seems no insurmountable objection in the way of the 
construction of a submarine boat ; the principal difficulty has 
been one that ought to be remedied by the application of our 
increased knowledge of mechanics and chemistry, since the 
period when it was first conceived — ^that is, to regulate or 
purify the supply of air, so as to enable the operators of 
the boat to remain a considerable time beneath, the surface. 
The general use of torpedoes, offensive and defensive, seems 
to lead to the introduction and use of such a boat, and it 
cannot be long before the inventive genius of man will supply 
the demand made upon it 

Submarine operations commenced by the invention and 
successful use of the ** diving-beU," in the 16th century ; 
but the earliest project for submarine navigation of which 
there is any record appears to be that of Oomelius Debbrel, 
who, during the reign of James L, constructed a boat to 
carry twelve rowers, besides passengers. He is also stated 
to have discovered a liquid which had the property of re- 
storing air when it became impure by breathing. He died 
before his plans were perfected, and his secret died with him. 
Later, a man named Day constructed a diving-boat, but 
on his second trial-trip below the surface, he remained there, 
andf was never heard of afterwards. Neither of these in- 
ventors contemplated using his machine as an engine of war, 
or had any idea of the effect of submarine explosions. 
About the same time with these experiments, another con- 
trivance was invented by an Englishman, and is thus de- 
scribed in the PhUosophia BrUannica : 
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"It consisted of thick, strong leather, which coA.i;aihed half a 
hogshead of air, so prepared that none could escape, and con* 
stmcted in such a manner that it exactly fitted the arms and 
legs, and had a glass placed in the fore -part of it When he put 
on this apparatus, he could not only wdk on the ground at the 
bottom of the sea, but also enter the cabin of a sunken ship, 
and convey goods out of it at pleasura The inventor is said to 
have carried on this business for forty years, and to have grown 
rich by it." 

Neither of these inyentions were generally known or xm- 
derstood even during the time of their existence. Bushnell 
certainly knew nothing of them, so that his submarine boat 
may justly be considered an entirely original conception. 
Fulton borrowed his ideas from Bushnell, but it does not ap- 
pear that he greatly improved upon the original boat, or 
upon the torpedoes. 

Since Fulton's experiments at Brest, and up to the period 
of the rebellion, submarine operations have been conducted, 
for wrecking 'and engineering purposes, in diving-bells and 
various forms of submarine armor, in which the diver is 
supplied with fresh air by air-pumps ; but until the boat 
which destroyed the " Housatonio " was constructed, no at- 
tempt appears to have been made to produce a vessel to be 
propelled beneath the surface ; and from her history we 
may take it for granted that she was, for all practical pur- 
poses, a failure. 

The Gbvemment of the United States also constructed a 
plunging torpedo boat at an early period of the late war. 
Its inventor was a Frenchman, to whom the Government 
paid the sum of $10,000 for his machine, and entered into 
an agreement with him by which he was to operate the 
vessel against the enemy, under the command of an officer 
selected by the Navy Department. For every successful 
enterprise in which he and his boat should be engaged, he 
was to receive an additional sum of $6,000. 

This boat was built under his superintendence, at the 
Washington Navy Yard, and an officer applied for and re- 
ceived orders to take charge of her^ with the express design 
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of using her to blow up the rebel iron-clad " Merrimac *' at 
Norfolk. 

Upon reporting for his novel command, this officer found 
the boat apparently completed; but the inventor, having re- 
ceived the $10,000, had decamped, taking with him the 
knowledge necessary to the operation of the principal part 
of his so-called invention, which was an apparatus by which 
the air contained in the boat was to be restored after it 
became impure by breathing. 

This boat was built of boiler iron, treble riveted, in form 
like a cigar, thirty-five feet long, and six feet in diameter. 
She was to be sunk by admitting water into a water-tight 
compartment which extended along her length, and raised 
by expelling the water by means of two forcing-pumps. 
The weight of sixteen men was required to sink her when 
the compartment was falL The boat was propelled above 
and below the surface by sixteen oars, eight on each side, 
each constructed on the principle of the webbed foot of a 
waterfowl, being formed of two pieces, opening and closing 
like a book, hung at their junction to a rod, which was con- 
nected with a crank designed to be worked backward and 
forward by manual labor. It was found upon trial tliat a 
speed of only two-and-a-half knots could be attained on the 
surface by this machinery, worked by a full crevf of sixteen 
men. 

A row of thick glass '^ dead-lights '* admitted light to the 
interior, where were two machines intended to purify and 
restore the air. One was a chemical ai)paratus to manufac- 
ture oxygen, and the other consisted of a vessel containing 
lime, with a bellows attachment by which the air was to be 
forced through it* 

Owing to the disappearance of the inventor, who alone 
pretended to understand its operation, this apparatus was 
never tested ; in fact, it was considered that he had imposed 

* It hiui been snggested Umt ft nntnber of jete or sproys of water Admitted 
into the interior of a rabmArine boat* will tend to restore the poritj of the air ; 
bnt it does not appear that any reliable experiments haTe ever been made to 
test the ralae of this snggestiou. 
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upon the officials at the NaVy Department, and that the 
** invention " was worthless. Nothing was ever accomplished 
with this boat beyond making a few experimental tiipsio the 
bottom of the river. She was subsequently fitted with a 
propeller, and dispatched in tow of a steamer to Fort 
Boyal, but was lost in a gale off Cape Hatteras.* 

Whatever difficulties may exist in regard to making a 
submarine boat effective for placing and exploding a torpedo 
beneath a ship, there can be none in constructing a surface 
boat which will answer the purpose, and be free from the 
defects discovered in those used during the war. 

The first question is, what are the requirements of such a 
vessel? 1st, It should be swift, easily managed, and capa- 
ble of being turned rapidly in obedience to its helm. 2d, It 
should be practically invulnerable, and should expose as 
small a surface to view as possible. 3d,« Its machinery 
should be noiseless, and be capable of discharging any 
number of torpedoes in succession, in any direction from 
itself. 4th, It should be completely covered, so as to render 
swamping impossible. 6th, Its torpedo arrangement should 
be such that contact of the vessel or of the torpedo with the 
ship attacked would be unnecessary. 6th, It should be de- 
voted solely to torpedo warfare. 

The nearest approach to a complete torpedo boat is the 
craft designed and built by Engineers Wm. W. W. Wood and 
John L. Lay, U. S. Navy, yclept the " Spuyten Duy viL" Un- 
fortunately, she was not completed until the time for testing 
her powers in actual service had passed ; but there is no doubt 
that she is the most formidable engine of destruction for naval 
warfare now afloat of which the public have any knowledge. 

A drawing of this ingenious and remarkable vessel is 
given in Plate XIY., where an elevation and plan of the bow 
is shown. 

* Hy informant states that he heard indireotlj that it was part of the ab- 
sconding Frenchman's d^gn to emerge from the boat in a submarine armor 
when the boat was beneath a ship, and having attached a torpedo to her 
bottom, return to his position, leaving the torpedo to be ez])loded by its own 
machinery. 
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By reference to' the drawings, the following general de- 
scription will be understood : 

Length aft of stem-post to forward edge of 

gate-frame 73' IP 

Length oyer all 84' 2' 

Breadth monlded 19' 0" 

" extreme 20' 8" 

Depth of hold 9' 11' 

Draft when launched, with 10 tons torpedo 
machinery and 2| tons motire engine on 

board 4' 0" 

Draft when equipped 7' 6J" 

'* going into action (sinking-tanks full) . 9' 1" 

Displacement 206. 9 tons 

Thickness of armor plating on sides 6'' 

" " '• on deck 3" 

" " " on pilot-house . . 6" 

Li the bow is an c^>ening communicating with an air and 
water-tight box or chamber, which is opened and closed by 
a sliding sluice-valTe, worked by a shaft geared to a rack 
on the back of the Talye. The yalye and gearing is con- 
tained in a water-ti^t casing, communicating with the in- 
terior of the chamber, and the end of the vertical shaft 
projects through the top of the casing, and is furnished with 
a ratchet-wheel, the teeth of which are adapted to a pawl. 
On drawing back this pawl from the wheel, the sluice-yalTe 
ffiUs by its own gravity, and doeee the box water-tight The 
water thus confined in the chamber is discharged by one of 
the large centrifugal pumps used in supplying the sinking 
chambers when in action. It can be accomplished in three 
seconds. 

The torpedo is held in a casing secured to the end of the 
operating bar^ which is rigged out by means of a chain 
fastened to its inner end, and passing around a barrd durft 
turned by steam power ; the operating bar is rigged in by a 
chain fastened to its outer end, and passing around a barrel 
shaft in the interior of the water-tight chamber. The two 
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barrel shafts are so geared and connected that they revolve 
in opposite directions at the same time, both being driven by 
the same engine, placed in a suitable position in the hold of 
the vessel Both chains are goidedy and the tarns prevented 
from overriding on the barrel shafts by blocks traversing on 
guiding bars arranged in front of each. The oi>erating bar 
is made of malleable iron, is square, with the comers re- 
moved ; it passes through a spherical stuffing-box, so placed 
in rear of the water-tight chamber, and fastened to it, as to 
form a universal water-tight joint; the bar also passes 
through a sleeve, fitted with friction rollers on the inside, the 
sleeve being so hung in a frame that it can be moved verti- 
cally and laterally by means of an independent engine 
suitably placed and connected. This sleeve and stuffing-box 
are intended to guide the operating bar as it goes out ; by 
the former the desired inclination is given to the bar, and if 
it is desired to project the bar laterally, the sleeve is made 
to traverse along a cross-head to the proper position. 

The operating bar is hollow, and within it is a rod, the 
rear of which projects a given distance beyond the rear, of 
the bar, in which the rod can be moved longitudinally to a 
limited extent, a suitable packing being so secured to the rod 
as to prevent the water from passing through the interior of 
the bar. The internal rod passes through and into the 
casing for holding the torpedo ; at this end of the rod are 
hinged two levers, forming together jaws for grasping the 
head of the torpedo sheU ; both levers are acted on by 
springs which close the jaws ; the straight arms of the levers 
project through slots on opposits sides of the casing, both 
slots terminating in front in bevelled ends. The torpedo is 
placed in the casing ; lugs on the torpedo shell, which slide 
along grooves formed in the casing, prevent it from turning ; 
the open jaws receive the head of the torpedo, which being 
pushed back into the casing together with the rod and its 
jaws, the latter, owing to the springs, close on the projection 
of the torpedo and hold it fast at tbe end of the operating bar. 

The torpedo, as seen in PI. XL, has two chambers, 
separated from each other by a yielding wad or diaphragm. 



Digitized by 



Google 



oferahom of the "sputtbn DUYTrL.** 167 

the larger chamber containing the explodye material, the 
other being an air q>ace to direct and concentrate the force 
of the explosion. 

A tabular chamber is contained within the shell, and at 
one end of this chamber a spherical weight is confined hj a 
pin, which can be withdrawn, thereby permitting the weight 
to fall on a cap charged with detonate, and placed on a 
nipple at the end of the tabular chamber, this release of 
the weight taking place after the torpedo has been sab- 
merged and discharged clear of the operating bar, and when 
it occapies a vertical position in the water. One end of a 
cord is attached to the releasing pin, and is coiled in a 
chamber formed on the onder side of the casing, the op- 
posite end of the cord being attached to any part of that 
chamber. 

Operation. The torpedo casing being within the water- 
tight box, the sloice yalye down, and the box freed from 
water, a plate on the top of the box is removed, and the tor- 
pedo is placed in the casing, and pashed back into it so that 
the jaws of the internal rod close upon the projection at its 
base ; the releasing cord is attached as described. The cover- 
ing plate* is then adjusted, and the apparatus is ready for 
action. 

As the vessel approaches the enemy the sinking tanks are 
filled, so as to submerge her further into the water, and thus 
present as small a target to the enemy's fire as possible. 
Having determined the angle at which it is desirable to sub- 
merge the torpedo, the sleeve, operatmg bar, and parts con- 
nected therewith are elevated — the bar turning on a centre 
coinciding with the centre of the spherical stuffing box, which 
forms a perfectly water-tight ball and socket joini 

The vertical position of the operating bar having been 
thus determined, its proper lateral position should next be 
decided, for it may become necessaiy to project the torpedo 
laterally from the vessel ; this is done by causing the sleeve 
to traverse athwart ships by devices for the purpose, which 
carries the operating bar to the desired position. The vessel 

11 
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is now brought close to tbeenemj, stopped, and the propeller 
reversed ; the driving machinery is now started, the barrel 
shafts revolye, rigging out the operating bar. When it is 
f ally extended, the action of the drums is simultaneously re- 
versed without reversing the engine, and the operating bar 
is quickly withdrawn into the vessel -Immediately that bar 
begins to move back, the rear end of the internal rod comes 
into contact with a plate, which arrests its progress, while 
the bar continues to move rearward* The consequence of 
this arrest of the rod is the pushing of the torpedo from the 
casing, and by the levers of the jaws striking the bevelled 
ends of the slats in the casing, the jaws are opened and the 
submerged torpedo relieased. 

The plate by which the internal road is arrested, is remov- 
ed by a projection on the operating bar, as the latter con- 
tinues to move backwards. In the meantime the submerged 
torpedo, owing to its buoyancy, rises and comes into contact 
with the vessel against which it is destined to be exploded. 
Owing to the backward movement of the operating bar, the 
cord attached to the releasing pin is gradually withdrawn 
from the chamber ; this cord is of such a length that when 
the operating bar is in the act of completing its backward 
movement, the cord is pulled, the pin withdrawn; and the 
weight permitted to fall on the detonating cap placed on the 
nipple at the bottom of the tubular chamber. The disharge 
consequentiy takes place, and this at a time when the 
operating rod has been moved to a safe position, away from 
the torpedo, and within the box or chamber. The operating 
bar having reached the limit of the backward movement, the 
motion of the driving engine is arrested preparatory to ad- 
justing another torpedo in the place previously occupied by 
that discharged. 

The "Spuyten Duyvil" may be considered by manyaa 
lacking that simplicity of arrangement necessary to perfect 
operation under the extraordinary circumstances attending a 
torpedo attack ; but it is due to the merits of the invention 
to remark, that, when handled with coolness and deliberation, 
no practical difficulties have been found to exist in the work- 
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ing of her apparataSy and in all ihe experiments made with 
her, it has prored entirely effeotiye. It is easy to suggest 
difficulties which may arise when she comes to be used to 
blow up an enemy's ship, but there are few which coold not 
be obyiated by that skilfol management which results from 
constant practice.* 

Theinrentors claim to have made most important im- 
proyements upon their first inyention, by which the operation 
is greatly simplified, and rendered much more certain in 
its effects, wiUiout the slightest risk of the yessel*s being 
" hoisted by her own petard "—the danger of which appears 
to be the chief objection to the " Spuyten Duyyil," whose 
forward motion must haye ceased before the operating bar 
can safely be extended, and the torpedo exploded. 

These improyements consist in so constructing the torpedo 
boat and torpedo machinery, that a number of torpedoes 
are projected at the same instant to a considerable distance 
from the broadside of the yessel as it passes the enemy's 
ship, and this without arresting the speed or changing the 
course of the torpedo boat for an instant. 

The torpedo is still further improyed, so that it can be 
fired by electricity as well as by the mechanical derice already 
explained. 

During the present month (April, 1868) experiments made 
with this new apparatus and torpedo haye folly demonstra- 
ted its practicability ; the torpedo haying been projected in 
a straight line beneath the surface the required distance, car- 
rying with it considerable weight, and with the same ac- 
curacy that attends the firing of a gun. 

It is designed to equip a practically inyulnerable yessel of 
high speed with this apparatus, and it is confidently asserted 
that eight or ten torpedoes can be projected simultaneously 



• The *'8payteii DajTil " wm attached to the Jamea BiTer eqiiadron dn* 
ring the earij part of 1866, where the wsa employed aa a picket lamich until 
the ItkU of Bichmond. She then had the honor of oonTeying Prealdent Lincoln 
to Richmond on the memorable occaaion of hia flrai Tieit to that citj. Bnb- 
aequently ehe waa engaged in remoTing the Union and rebel obatmotiona b/ 
blowing them np with her torpedoea. 
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from her broadside to any given depth, which will explode 
with all reasonable certainty along a line of oyer 100 ft. of 
the length of an enemy's ship. 

The iron-clads constructed by Mr. Beed for the British 
navy are provided with water-tight compartments, and it 
has been claimed by English writers that these vessels can- 
not be sank by a torpedo, or, at least, time would be given to 
repair any damage that might be caused by the explosion of 
one beneath them.* 

Whatever may be the value of Mr. Beed's system of con- 
struction, it is not likely that it would save a vessel from 
sinking if a single torpedo were successfully exploded 
beneath the ship, and that nothing short of dock yard repairs, 
supposing them available, would be of any use in stopping 
such a leak as would result from the explosion. But it is 
certain that, if plans now contemplated are successfully intro- 
duced into practice, no system of water-tight compartments 
would save a vessel from destruction when successfully as- 
sailed, 1. e. when two or more torpedoes are successively 
exploded beneath the ship. 

There is still another form of torpedo boat which may be 
said to have been forced into the United States service du- 
ring the last stages of the rebellion, which merits but a pas- 
sing description. The utter failure of the notorious twenty- 
three light-draft iron-clads to support the weights they were 
designed to carry^ left them upon the hands of the Navy De- 
partment, so much useless material. To make them avail- 
able for any warlike purpose, the idea was conceived of con- 
verting them into torpedo boats, and was so far carried out 
that a number of them were fitted with the apparatus design- 
ed for the picket launches previously described. Their low 
rate of speed rendered them in a great measure valueless, 
although in other respects they were well suited to the pur- 
pose. 

• U. 8. MagcuiM, Feb., 1868, p. 218. 
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OHAPTEB XL 

BLICTBIO T0RPID0I8. — NB0I88ART PARTS ,..-Or ATTULATVB. — AUflTBIAlf 
STffriM. — COLONEL SOBOLL's FUZB. — PLinNA FUZB. — 8TATHAII*8 FUZB. 
^-OOLONBL ▼BBDU'S BLBCTBO-lUOinmO IMDUOnON lUOBINl. — ^RHBO- 
TOm. — U. SAVABB's IMPROVBICBNT. — WHIATSTONB's MAONBTO-BLBOtBIO 
BZPLODBR. — BBABDgLBB'S BXPLODBB AND PUZB. — ABBl's FUZB. — RUmUN 
FUZB. — OUTOT's FUZB. — BNOUSH BXPBRllfBNT8 WITH MAONBTO-BLBO- 
TRIOmr AND MAGNBT FUZB8. — WBBT POINT BIPBRIMBNTS WITH BBABD8- 
LBB^S APPARATUS. — BLBOTBIO TOBPBDOM PART OF PBBMANBNT DBFBN0B8. 
— BUOYANT T0BPBD0B8. — MBTHODS OF RBMOYINO THBM. — ILLUMINATION 
OF HABB0B8. — BUBMARINB 0UN8.— «BNBBAL NSOUSSION OF THB DBFBN- 
8ITB 8T8TBM. 

Militaiy and nayal engineeni seem to have agreed ihat 
the most Qsefal form of defenmye torpedo is that which is 
exploded by an electric battery, and their attention has re- 
cently been particularly directed towards perfecting the ap- 
paratus by which its explosion may be controlled. It is also 
admitted that the general employment of the electric tor- 
pedo win greatly modify the system of harbor defence as 
now practised, whfle, in connection with far less costly works, 
nayal enterprises against seaports will be rendered mach more 
haEardons nndertdUngs than they hare ever yet been con- 
tidered. 

The principal argument in favor of the electric over any 
other form of defensiTe torpedo is that it is harmless, except 
when it is desired to bring its power into action ; and that iti 
explosion is not left to chance or accident^ but is controUed 
by the intelligent will of an operator. 

The application of electricity to produce explosions of 
gunpowder is, as we haye seen, of comparatiyely recent date. 
It was suggested to Fulton during his time, but discarded 
by him as impracticable. In 1839, Qeneral Paisley is stated 
to haye employed ^* galyanic firing to submarine charges on 
the wreck of the ' Boyal George,' at Spithead,"* and we haye 

* Encj. Brit, ToL W., p. 757. 
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notedy in a preyioas part of this work, how earnestly Colonel 
Colt labored to bring it into public favor. 

The BoBsianB were, boweyer, the first nation who regu- 
larly and systematioally introduced electric torpedoes as a 
portion of tiieir harbor defences. They used voltaic batteries 
of great power, but proof of their effectiveness is altogether 
wanting. 

The principal parts of a complete electrical apparatus ne- 
cessary to ignite gunpowder, are three in number, viz. : 

1. The electro prime mover, or apparatus by which the 
electricity is generated. 

2. A metallic conductor, insulated by gutta-percha, or 
other non-conducting substance. ^ 

3. Fuzes or mine primers, which by their inflammation 
produce that of gunpowder. 

We propose to describe briefly the several forms of these 
parts which have been used in mining operations. 

For some time previous to the year 1861, Austrian engi- 
neers were accustomed to ignite blasting charges in their 
stone quarries by electricity, generated with plates of glass, 
and collected in Leyden jars, using but one conducting wire 
connected with the electrical apparatus, the other being in 
contact with the earth, near the opening of the mine. An 
iminsulated fine brass wire, suspended by poles, like an 
ordinary telegraph wire, was employed as a conductor. 

The fuze, or mine primer, was an invention of an Austrian 
engineer. Colonel ScholL Plate XIL, Fig. 1, shows it in 
full size. It is terminated by a hollow wooden cone that is 
thrust into the powder by means of a wooden rod, grooved 
at the sides for the wires ; within the cone is a quantity of 
gun-cotton; the base is closed by a cork stopper, split at the 
end to receive the wedge-shaped end of the rod, to which it 
is tied with twine ; the grooves for the conductor are filled 
with pitch, and the ends of the wires are brought close to 
each other, within the mass of gun-cotton, so that the electric 
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sparky as it passes from one to the other, explodes it^ and 
thus ignites the charge.* With this exceedingly simple ap- 
paratoSy hundreds of charges hare been fired wiUiout failurey 
at distances from the operators of over a mile. B7 using a 
properly insulated wire there seems to be no reason why it 
cannot be made equally efficient for the explosion of torpedoes. 

Voltaic piles of a single liquid, as those of WoUaston or 
Munk, or more frequently piles with a constant current, as 
those of Daniel or Bunsen, have generally been used to ex- 
plode gunpowder, until within a very short period. 

The conductor inyariably employed condsts of red copper 
wire, a little less then one-tenth of an inch in diameter, 
covered with two layers of gutta-percha, the total diameter 
being about thirty-fiye hundredths of an inch. In this state 
it has the necessary flexibility to enable it to be coiled up 
and reduced to a small compass for transportation, and will 
remain intact for a long time under water. The conducting 
wires of electric torpedoes intended for the permanent de- 
fence of a harbor, may be additionally protected in the same 
manner as submarine telegraph cables. 

The fuzes that have been employed with the yoltaic piles 
form a most important part of the apparatus. They are of 
different forms, but are all based on the principle that if in 
a metallic conductor that communicates by its extremities 
with two poles of a pile, a break is made, an<l certain 
moderate conductors only are interposed, the ignition of this 
interposed substance at the instant the electrical circuit is 
closed will be sufficient to inflame gunpowder. Very fine 
platina wire was at first used to connect the ends of the con- 
ductor. Its c^ectiyeness is greatly increased by surrounding 
the platina wire with fulminate of mercury — a substance 
highly sensitive to electrical action. Such an arrangement 
was originally adopted by the rebels (see Plate IX., Fig. 2), 
and used by them with effeci 

When a copper wire has been covered for some time with 
vulcanized gutta-percha, the interior of the tube, on wiih- 

* OeUfleld** Art of War in Europe. 
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drawing the wire, remains covered with a thin layer of sul- 
phide of copper, which is a moderately good conductor of 
electricity. If a section of the tube thus formed be inter- 
posed between the ends of the conducting wires, and a cur- 
rent of sufficient intensity be caused to circulate through 
the wire, it will leaye the wire at the break, and pass through 
the sulphide of copper ; but here sufficient resistance will be 
set up to ignite the sulphide, and, if it is in contact with 
gunpowder, will explode it. Statham's fusse is constructed 
on this principle, but it is very uncertain in its action without 
fulminate of mercury as a priming substance. This is 
kneaded up with gum-water, and a small fragment of the 
paste placed between the metallic extremities of the con- 
ductor, is then dusted with mealed powder and allowed to 
dry. Plate XTT., Fig. 2, shows Statham's fuze improved. 

" The gutta-percha tube, db, being prepared and cut as shown, 
the extremities of copper wires, considerably smaller than the 
conducting wire, and insulated by a thin layer of gutta-percha, 
are uncovered and scraped, and then inserted into the tube, 
allowing an interval of .16 of an inch. The wires are then bent 
as shown in the figure, and the priming inserted between the 
terminals. The whole is covered with a bag of gutta-percha 
filled with fine powder." 

Abel, a distinguished English electrician, has discovered a 
priming substance which is said greatly to exceed in sensi- 
tiveness any other composition. It is prepared by reducing 
separately to the finest state of division 10 parts of sub- 
phosphide of copper, 45 parts of subsulphide of copper, 
and 16 parts of chlorate of potassa, and rubbing them well 
together in a mortar, with the addition of sufficient alcohol 
to thoroughly moisten the mass. The mixture is then care- 
fully dried, and may be safely kept in close vessels until 
required for use.* 

All the immense mines employed by the allies to blow up 
the Bussian fortifications and docks at Sebastopol were fired 

• Nood'B Text-Book of Eleotricity, p. 314. 
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by direct oarrents from yoltaio batteries and the platina or 
Statham*8 fuze. Maoh difficult j was experienced in securing 
proper explosions, and occasional disasters occurred. It is 
stated that the English engineer, officers did not consider the 
process employed by them as reliable for military porpoees. 

It is known that a temperatore of 600^ Fahr. is necessary 
to heat platina wire to incandescence, so that to ignite pow- 
der by this means at considerable distances we shoold re- 
quire a Yoltaic battery of great power, not only from the 
number but from the surface of the elements, for intensity 
and quantity are both necessary in the electric current* 
Apart from the employment of powerful batteries, and often 
the use of two conducting wires, difficulties were constantly 
met with. The process gare uncertain results, especially oyer 
considerable distances, and finally it was not capable of pro- 
ducing the simultaneous explosion of a number of separate 
charges — a most important desideratum, as may be readily 
conceiyed, in the application of torpedoes to harbor defence. 

Colonel Yerdu, a Spanish engineer, has inyented an appa- 
ratus, which, with Statham*s fuse charged with fulminate of 
mercury, has effected the simultaneous explosion of fiye 
mines in a drcuii It consists in the application of what 
are termed in physics currents of indwdion. The yoltaic pile 
is reduced to a sin^^e element of Bunsen*s carbon battery, 
used to excite a Buhmkorff coil, which thus becomes a mul- 
tiplier of the current of induction. It substitutes tor the 
direct and continuous current of the pile, often too feeble in 
its efllScts to produce the desired result, an inducted current, 

^ Tb« length of the platina wirvi whioh oonneota the iennineli of a oon- 
daotot, ehonld be foar4entht of an inch, and its diameter foar4hoiMandths 
of an inch ; these dimeneiona hare been found to gire the beet reeolta. With 
it a dngle element of Bonaen'a battery will ignite mealed powder through 
166 jda. of No. 81 copper wire ; collodion and mealed powder, 280 jda. Bj 
addhig to this mixture dry chlorate of poteeee the distance is increased to 
830 yds. If fhlminate of mercury is substituted for the mealed powder it can 
be ignited through a circuit of 986 yds. By pasring the platina wire through 
a groore cut in the head of an ordinary firiction match, and covering the wire 
with collodion, a Tcry good ftise for Toltaio electricity is obtained. It has 
been ignited at a distance of 896 yda - Jfem. dm Cffiekr da Omk, Ma 17. 
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Fio. 7. 




produoing interrupted sparks, extremely energetio, and oal- 
onlatedy under most oiroumstances and at considerable dis* 
tanoes, to attain the proposed end.* 

Fig. 7 shows Oolonel Yerdu's 
method of exploding a group 
of fiye torpedoes simultaneously. 
T T are the torpedoes, B the 
battery and ooil, P the positiye, 
N the negative pole. 

Fig. 8 shows his arrangement 
for exploding twenty-five tor- 
pedoes practically at the same instant; 
for this fiye conducting wires are neces- 
sary, for, the discharge from the coil 
machine becomes so enfeebled by suc- 
cessive interruptions in the metallic cir- 
cuit, that it will not be certain to ignite a 
number of charges in one circuit beyond 
certain limits, which with Statham's fuze 
are very narrow. The torpedoes are, 
therefore, arranged in groups of five 
each, each group to form a special circuit. 
The five extremities of the five conduct- 
ing wires are brought together near the 
instrument, and then by making each 
wire touch the pole of the coil apparatus, 
in quick succession, the torpedoes are 
exploded with a rapidity practicafiy in- 
stantaneous. Oolonel Yerdu suggests an 
instrument called a ** Bheotome" (Fig. 
9), by which simultaneous explosions of 
groups can be e£Eected. 




* For a fall desoription of this eleotro-magnetio induction machine, see 
Delafield's Art of War in Europe. 
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Fia 9. 
c represents a wire oonnectiDg 

one pole of the coil with a me- 
tallio index, /, whioh, by means 
of an insulated handle, may be 
made to describe a semicircle as 
rapidly as desired. Binding 
screws are proVided to receire 
the separate wires, c% leading to 
the groups, m / they are insu- 
lated from each other by glass 
or ebonite. The index, as it passss each screw, presses upon 
metaUio plates connected with them, thus bringing the tor- 
pedoes into connection with the coil machine. The wires (e') 
and plates (e) connect the groups and coil with the earth. 

If the fuzes are so constructed that their explosion de- 
stroys the continuity of the terminals of the wire, the con- 
ducting wires to the torpedoes can be connected directly 




Digitized by 



Google 




168 MAGMSrO-ELBOTBIO UkCfBJJSBB. 

with a main wire leading to the pole of the ooiL Those 

branches and fazes which happen to 
ofter the best facilities to the pas- 
sage of the current will explode first, 
and the farther passage of the car- 
rent in their direction is preyented, 
and the remaining fazes and tor- 
pedoes in their tarn will be exploded. 
This arrangement is shown in Fig. 
10; it was suggested by M. Savare, 
and successfallj tried in France in 
1854, with a view to its application to military mines and 
blasting operations. 

Colonel Yerda's arrangement is the best and moat certain 
method of exploding torpedoes or mines in which the voltaic 
pile is used as a prime mover ; but, like all other adapta- 
tions of voltaic electricity, this machine is subject to con- 
siderable irregularity, and liable to injury from a variety of 
causes. 

The vast importance of the torpedo system of warfare, so 
strikingly illustrated by its efficacy during the rebellion, has 
directed the attention of the most prominent electricians of 
all countries to the subject of exploding gunpowder by 
electricity. 

The result has been the introduction of magneto-electric 
machines, which have entirely superseded the voltaic piles 
and induction machines, like tiiat of Oolonel Yerdu. Several 
forms of these instruments have been patented in this and 
in other countries, two of which are selected for description. 
Both are so simple in their construction, compact in their 
form, certain to e£Eect their object, and so little liable to 
derangement and injury, that nothing seems to be wanting 
in either of them. Advantages are claimed by the designers 
of these two instruments for their inventions, but both 
embody the same principles, and may be considered equally 
effective. 

Wheaiatone^a magnetic "exploder** is the indention of the 
English electrician, whose name it bears. It was imported 
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by the rebels during the sammer of 1864, and sabseqnently 
employed by them, in oonneotion with AbeFs ''magnet 
fuze/' hereafter deeoribed» to explode the torpedoes placed 
after its introduction. 

Plate XY.y Figs. 1, 2, 8, are sketches drawn to a scale of 
8''=slft. of this ingenious instrumeni The drawings are 
made from one captured at Fort Anderson, Oape Fear 
river. 

''Fig. 1 is a representation of the machine ready for serrice. 
Fig. 2 shows the arrangement of the magnets and machinery 
for obtaining multiplied motion. Fig, 8 is an devaiion of the 
magnet from which the current is taken to the conducting wires 
leading to torpedoes." 

The following description shows its action and effects : 

" Three compound horse-shoe magnets, of seyen bars each, 
61" long, l" wide, 1 j" thick, are placed horisontally ; to each 
pole of each magnet are fixed two soft iron bars, surrounded by 
coils of insulated wire (there being twelve coils, four to each 
magnet). The coils of all the magnets are united together so 
as to form, with the external wires and the earth, so many single 
circuits. An axis carries three soft iron armatures in succession 
before each of the coils. All the magnets simultaneously charge 
the wire, and produce the effect of a single magnet of more than 
six times the dimensions of one of them ; so that, when aided 
by a multiplying motion conmiunioated by the toothed disc and 
pinion on the axis of the armatures, a very rapid succession of 
powerful currents is produced. The coils being stationary and 
the armatures alone in motion, the circuit is neyer broken ' 
during the action of the instrument A key-board of ebonite 
is let into the top of the box, with six binding screws for con- 
ducting-wires, in metallic connection with six ebony-headed 
keys or circuit-closers; a metallic plate beneath the ends of 
these keys in connected by an insulated wire to the coils at a, 
where there is an arm pressing firmly upon a disc on the top of 
the armature, and reTolying with it, so arranged as to break the 
circuit when the opposite wave of electricity is induced. The 
machinery being in motion, the operator, by pressing upon the 
keys, doses the circuit to the corresponding wires." 
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This apparatus is contained in an elegant mahogany box, 
forming a cube of about eight inches. It can easily be car- 
ried or moved about by one man. Its exploding power,- 
when compared with any voltaic battery, is extraordinary, 
it being claimed for it that twenty-five charges in divided 
circuits can be fired with such rapidity that iJ^e efiect upon 
the ear is as one explosion. 

Another form of a magneto-electric machine for exploding 
mines is shown in Plate XY., Figs. 1 and 2. It is the in- 
vention of Mr. O. W. Bearddee, of New Tdrk, and differs 
from the Wheatstone exploder only in the machinery by 
which the multiplied motion is obtained, and the arrange- 
ment of the magnets, by which the inventor claims that a 
current of less intensity, but of greater quantity, is induced 
than is obtained by the Wheatstone instrument 

** It consists of a star-shaped compound magnet of ten points or 
poles, compoBod of a number of cast-iron plates placed together, 
each of 16 inches in diameter, the whole forming a com- 
pound plate 1 inch in thickness. The positive and negative poles 
alternate, and the whole is mode to revolve rapidly by multiply- 
ing motion on an axis passing through its centre. The spaces 
between the points are filled with wood The magnet is placed 
horizontally and above a soft iron ring upon which are ten cy- 
linders of soft iron so arranged that they will all be covered at 
the same time by the poles of the magnet These cylinders are 
each covered with 440 yards of silk-covered copper-wire coiled 
tightly upon them. The ends of the coils are joined together 
so that a continuous current can pass around any number of 
' spools' desired, and can be arranged in sets according as more 
or less intensity of current is desired ' To obtain quantity, tlie 
coils are separated into independent groups, each group tlirow- 
ing its current simultaneously into a common conductor, pro- 
ducing a single cuirent 

" The lower surfttce of the points or poles are placed close to 
the upper ends of the coils, and by revolving the magnet rapid- 
ly by means of a crank, geared so that one revolution produces 
two of the magnet, the polarities of the soft iron cylinders are 
reversed, and a current induced running in opposite directions. 
The coils are IJ inches long, and 1 inch in diameter. 
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"The whole is secured in a cast-iron frame, and confined in a 
box 18 inches long, Id inches deep, and 17 inches wide, as 
.shown in Fig. 1. Binding screws for the conducting wires con- 
nect with the ends of the coils, and an index with an insulated 
handle closes the break in the circuit 

** Machines in which the magnets have more and less numbers 
of points, haye been constructed on the same general principle.** 

The fuzes used with the magneto-eleotrio machines are of 
great importance in securing certain explosions. Two forms 
seem to have given the best results* 

That invented by Mr. Abel, and used in connection with 
Wheatstone's Exploder, called Abel's magnet fuze, has given 
the greatest satisfaction in England and France, and, all 
things considered, is as reliable as any that has been tried. 
Noad in his work on electricity thus describes ii See Plate 
IX.; Fig. 8 ; also Plate X£L, Fig. 4, which shows the fuze as 
prepared for service. "^ 

"In a boxwood head (a), there are three perforations, one 
through the centre, the others on each side and perpendicular to 
it In the centre one is placed a gutta-percha tube containing 
two separated copper wires, ^otma inch apart» allowing the two 
ends to protrude from the head, bared of the gutta-percha cover- 
ing ; these ends are pressed into grooves in the boxwood head and 
passed into the side perforations, where they are secured by cop- 
per tubes driTcn tight into the hole& The circuit wires are then 
entered into these tubes, and the connection thus completed with 
the interior double wire. The lower end of the latter protrudes 
below the head | of an inch, and is cut so as to make a clean 
sectional surface, the ends of the wire being carefully kept apart 
This end is ooTcred with a cap of tin foil containing about a 
grain of Abel's priming material (see p. 164), which is compressed 
slightly by the end of the double ooTered wire. The fuze is en- 
closed in a paper or tin case containing fine powder, which 
case is secured to the boxwood head, and the bottom closed with 
a plug of plaster.'' 

Mr. Beardslee has patented a fuze, or, as he calls it, ^ car- 
tridge,** which if not as sensitive as Abel*s, is remarkable for 
its efficiency, simplicity, and for the results that have been 
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obtained with it. See Plate XY., Fig. 8, for sketohes of 
this fuze, full size. Twin wires separately insnlated are 
made to unite with two copper plugs of conioal form (f of an 
inch sprigs), driven obliquely into a cylinder of hard dry 
wood (a), and as nearly in contact as possible and yet preserve 
insulation ; the larger ends are even with the end of the cy- 
linder. By means of a file a groove is made across them, and 
the circuit is completed by plmnbago; a line drawn by a soft 
lead pencil through the groove answers the purpose. The 
points of juncture of the wires and the plugs are covered with 
a mass of beeswax, and the whole is enclosed in a paper 
case, leaving space for a small charge of rifle powder at the 
base. The fuze is then coated with gum-lac. 

The fuze that was employed by the Bussians for their 
electric torpedoes is shown in Plate XTT., Fig. 3. It con- 
sists of two cylinders of charcoal, bevelled at the end and 
placed in the same line on the bottom of a small box, in such 
a manner that the bevelled edges are about two-hundredths 
of an inch apart, and perpendicular to each other. Strips of 
copper hold the charcoal, by means of set screws, and the 
conducting wires are attached. India-rubber is placed in 
the bottom of the box, upon which the copper strips rest^ 
and the box is filled with powder. The sensitiveness of this 
fuze is further increased by the addition of an inflammable 
coating of sulphide of antimony. Oaptain Ghiyot, who sug- 
gested the above addition, improved upon this arrangement 
of the fuze, by employing a glass tube instead of a wooden 
box (Fig. 6), the ends of the tube being stopped with cork, 
which contains the charcoal cylinders and the end of the cir- 
cuit wires. The tube is then filled with fine powder, through 
the opening (a J and the whole is enclosed in a cartridge of 
powder. 

This fuze is stated to be less sensitive than Statham's or 
Abel's, but it is sufficiently certain, and has the advantage of 
requiring no detonating composition.* 

Two other fuzes have been experimented with abroad, 

* No. 17, Momorial de V Offlder da Oenie. 
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with nnsatisfaotorj results ; one invented by M. Sayare, pre- 
Tionslj alluded to, and another by Lieui Mereau ; both 
haying for their object, to obtain simultaneous explosions, 
by preventing the ends of the conducting wires- from coming 
into contact with the ground, or water, at the time of the ex- 
plosion, which would complete the circuit and prevent the 
current from igniting other fuzes. 

Having noticed the principal apparatus heretofore employed 
to explode mines and torpedoes, it remains to give tiie re- 
sults of such experiments as have been made with the 
different machines and fuzes. The first of which we have 
satisfactory accounts, are related in the ^Professional 
Papers of the Boyal Engineers," and were conducted by a 
Boyal Oommission, at Ohatham, England. The following 
extracts are taken from their report : 

" 1. The explosion of a single charge of powder by means of 
the phosphide of copper (AbeVs) fuze, and a magneto-electric 
apparatus of the smallest size, is absolutely certain. 

" 2. Abel's fuze is as safe and permanent api any arrangement 
employed in the service for the ignition of powder by friction or 
percussion. 

^'8. By the employment of TVheatstone's magnetic exploder, 
the ignition at one time of fuzes varying in number from two to 
twenty-five, is certain, provided they be arranged in branches of 
divided circuits. To attain this result it is only necessary to 
use a single wire, insulated by a coating of gutta-percha or 
rubber, and simple metallic connections of the apparatus and 
the charge with the earth. 

"4. The explosion of from 12 to 25 charges may be thus ef- 
fected at a distance of at least 600 yards from the apparatus, 
with a rapidity practically simultaneous. This refers to charges 
<mland 

" 6. The number of submarine charges which can with cer- 
tainty be exploded with the exploder, is more limited — ^from two 
to ten may be exploded with certainty, particularly if the charges 
are imbedded in sand or mud. [Note. — These reports are 

12 
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founded upon experiments made vnih a TVheatstone insiroment, 
subsequently improved, as shown in our sketch, Plate XIX., by 
the addition of the key-board holding separate wires to each 
charge or group ; this arrangement is the invention of Count 
du Moncel, and applied in the year 1863, by Wheatstone, to his 
machine.] By the employment of separate wires leading from 
the instrument to each charge, or adopting Count Moncel's 
rheotomio arrangement, there is little doubt but that the same 
results would be obtained in submarine operations as in those 
on land. 

** 6. The most important precautions necessary to secure suc- 
cess in the use of the magnet are — ^proper insulation of all the 
circuit Yrires, and thorough protection of all connections of 
wires from moisture. 

" 7. The system of firing charges by magneto-electricity pos- 
sesses important advantages over the application of the voltaic 
battery in the following particulars : 

" 0. The magnetic exploder is at any time ready for immedi- 
ate employment ; it is easily transported by hand * * * I H 
is not liable to injury or derangement, provided the most ordi- 
nary care be applied to its preservation and transport It may 
be employed for many years without suffering any important 
diminution of its power. Its arrangements being purely me- 
chanical, any ordinary workman can repair any injury it may 
sustain. 

" b. The magnet faze is more certain than any fuze arrange- 
ment applied with the voltaic batteries. It may be kept in any 
climate, and will bear rough handling without diance of injury. 

" c. The implements and materials required for carrying on 
operations with the magnet are few, inexpensive, and readily 
procurable. They occupy but little space, and require no more 
care than ordinary artisans' tools. 

** d. All the operations necessary in the employment of the 
magnet are of the simplest possible character, and can be per- 
formed by a person of the most ordinary intelligence. 



Digitized by 



Google 



SXFEBIMENTB IN THB UNITED 8TATB8. 175 

" It can be confidently asserted that the general certainty of 
the magneto-electric apparatus is decidedly greater than that of 
Toltaic batteries. » ♦ ♦ ♦ » 

" The reporters are strongly of the opinion that the instm- 
ment which will (in special cases) famish resolts far surpassing 
in magnitude those attained by the most powerful yoltaic 
batteries hitherto applied, is the hydro-electric apparatus of 
Armstrong, which they feel oonrinced may be so arranged 
in its details as to admit of ready application, with confi- 
dence, in the most extensiye mining operations. A consider- 
able number of experiments would, however, still be required 
before its adoption in such instances could be reconunended. 
[Note. — This refers to the experiments with Sir William Arm- 
strong's hydro-electric machine, capable of producing electricity 
in enormous quantities by effluent steam. See Noad's Text- 
Book, p. 29.] For all operations of a general character, how- 
ever, it is considered that the results obtained up to the present 
time have satis&u^rily proved that the system of exploding 
charges by a magneto-electric current is, in point of simplicity 
and certainty, superior to any other which has hitherto received 
application, and that no impediment whatever exists to its being 
at once adopted into military practice." 

The results of experiments in this country with Beardslee's 
machine and fuse have been equally satisfactory, and in some 
particulars still more extraordinary. Although his machine 
was patented in 1859, its application to the explosion of 
torpedoes did not occur to him until later, the patent being 
principally for telegraphic purposes. His first experiment 
with his fuse was in February, 1863, when, in presence of 
the President and many officers of note, he, with his field 
telegraph instrument, exploded a number of ** fougasses " a 
few hundred yards from the instrumeni Under orders from 
the Navy Department, in February, 1864, he used his appa- 
ratus in removing the piling obstructions in Elisabeth river, 
using torpedoes consisting of india-rubber bags, containing 
200 pounds of powder, proving the efficiency of his machine 
and fuse to ignite submarine charges. 

In January, 1865, a series of experiments were instituted 
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lEkt West Point by Oeneral Delafield, who appointed a board 
of officers to witness and report upon the efficiency of Mr. 
Beardslee's plans for exploding torpedoes at great distances 
and depths.^ 

The following is a brief resomd of the experiments there 
conducted. The machine usually employed was the one al- 
ready described, Tiz., a ten point radial magnet, although 
magnets having but six points were occasionally employed 
with some of the minor experiments. The conductor was 
composed of seven strands No. 23 tinned iron wire, insulated 
by a covering of india-rubber. But one conducting wire yras 
used, the water completing the circuit : 

'* 1. An iron tank containing 50 lbs. of powder was exploded at . 
the word of command, in twenty-eight feet of water, through 
five miles of vrire laid on the ice, which was very solid and thick. 
The explosion made an opening 80 feet in diameter, and 
covered the ice with mud over a space 100 feet in diameter. 

** 2. A 13-inch shell was exploded in 120 feet of water, over the 
same length of vrire. This produced no fracture of the ice, 
although the concussion was plainly felt 

" 3. Twenty 8-inch shells were placed on the ice, about 8 feet 
apart, along an insulated wire, connected with the machine by 
about three-quarters of a mile of vrire. At the word, 17 of the 
shells were exploded at the same moment" 

In April the experiments were continued with the following 
results : 

'' 1. Sixty 8-inch shells were arranged in three sets of 20 each, 
as shown in Plate XY., Fig. 6, the shells in each set being 8 
feet apart The usual ground connection was supplied by a 
common copper wire. Fig. 6 shows the arrangement of shells 
and connections with machine. All the ground wires of the 
cartridges, in each set, were connected with one ground wire, 
making three ground vrires leading to the machine ; the insula- 
ted vrires were arranged in the same manner. The ground wires 

• ThiB Board oonalsted of Professor W. H. 0. Bartleit, Mijor Q. H. Men« 
dall, and Gapt Q. T. Baloh, U. &, JL 
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wore fastened to one of the poles of the instrument^ while the 
three insulated wires were brought together near the opposite 
pole, to which was attached a short piece of wire, its end bared 
for a half an inch, of the insulating substance, so that it could 
be drawn rapidly across the three ends of the circuit wires of the 
groups, in order to make the explosions practicallj simultaneous. 
At first only 17 of the shells in the first set exploded, owing to 
the faulty arrangement of the circuit Yrires, which caused the 
current to pass from one wire of the cartridges to the other. 
This being prevented by a new arrangement^ 14 in the first 
set, 19 in the second, and 17 in the third were exploded simul- 
taneously. 

' '* 2. Three torpedoes, containing 60 lbs., were placed about . 
160 feet apart respectively, in 4, 6, and 60 feet of water, and 
exploded upon the same circuity and with one wire. The one in 
4 feet exploded instantly, succeeded immediately by the one in 
6 feet ; and after the lapse of a minute, the motion of the 
magnets being arrested, the effects of the explosion of the third 
were visible, it tiirowing up a mass of* mud and water six or 
eight feet over the spot where it had been sunk." 

The report of the Board was highly favorable to Mr. 
Beardslee's system. Such failures as occurred, were, in their 
opinion, due to faulty connections rather than to defect in 
principle. 

The War and Navy Departments, in the mean time, pur- 
chased a number of Beardslee's machines, and substituted 
them for the voltaic batteries previously in use. In March, 
Mr. Beardfllee was put in charge of all the U. 8. torpedoes 
in the James river, previously mentioned as having been 
placed at the obstruo^ons near Dutch Gap, and personally 
instructed the officers and men employed to operate them. 
No opportunity, however, occurred for using ibem, and the 
dose of the war, in April, put an end to further practical 
advancement in this new species of warfare. In October, 
1865, Mr. Beardslee conducted a series of experiments in 
England, by authority of the British Admiralty, and our own 
Government instituted similar proceedings at about the same 
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time, which will be referred to under the head of Theories of 
Explosions.* 

Mr. Beardslee has patented an invention for coupling con- 
ducting wires, called a " Union/' which has been successfally 
used, and deserves mention : 

Plate XY.9 Fig. 4. The two strands of wire which it is 
desired to connect, pass through two discs of metal (a a), 
placed face to face, and of hard rubber (b ft), in a gutta-percha 
tube (d). The wires of each strand are separated radially, and 
spread out on the face of each disc ; between each disc and 
the top and bottom of the tube, is placed a tube of vulcanized 
rubber (b b), and a metal washer (c). The tube is closed by a 
water-tight screw plug of gutta-percha (e). For connections 
under water, the whole should be covered with pitch, if it is 
to remain submerged for .any length of time. 

Plate XY., Fig. 6, shows a form of electric torpedo pro* 
posed by Mr. Beardslee, and the method of exploding it, by 
arranging two or more fuzes in the mass of powder, which, 
by their simultaneous explosion, cause the more complete 
combustion of the charge, and thereby an increased effect. 
The cylindrical case is made of galvanized iron, the top and 
bottom being of cast-iron. The conducting insulated wire 
passes through the rubber ''imion" at J?, and is secured at 
the bottom of the case at D; the end which now becomes 
the ground wire is separated at a proper interval, and passes 
out through a brass ** union " at (7, where it may be fastened 
to the head of the shelL Two or more of the cartridges, or 
fuzes, are then secured to the conducting wire and ground, 
as shown in the figure. The charge is contained within an 
interior chamber, surrounded by an air-chamber {A A). 

* The foUowiDg additional experiments made by Mr. Beardslee with his 
apparatus, are interesting : 

Powder has been fired orer the telegraph oironit, between Washington and 
New York, a distanoe of 900 miles, with a ten-point magnet and the Beardslee 
faze. With both wires brought to the poles of the magnet, the ** cartridge " 
or taze is readily ignited, although a section of sereral feet of the rubber in- 
sulator is remored, and the bared portions placed in water. The secondary 
conductor, plumbago, is so intensely ignited by the electrical current, as to 
set fire to the wooden end of the ftise. 
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In dealing with the subject of defenaiye torpedoes, we have 
thns far confined onr attention to electric torpedoes, which, 
as they must be connected with the permanent fortifications, 
may be considered as belonging to that system, and natoraUy 
fall to the charge and direction of the army engineer, rather 
than to that of the naval officer. 

The use of floating submerged torpedoes, howeyer, is so 
intimately connected with the safe navigation of the chan- 
nels through which ships of war assisting in the defence of 
a harbor must at all times be able to pass, that they should 
evidently be under the direction of the naval force, as part of 
the floating defences. Useful as they are in the defence of a 
harbor, they are exceedingly dangerous to the parties em- 
ploying them; and unless their positions are accurately 
known, so as to be avoided, a port may be as effectually 
closed to our own vessels as to those of an enemy. The 
loss of the " Schultz " in the James, and the ** Marion " and 
" Ettiwan " at Oharleston, are cases in poini The rebels fol- 
lowed the practice of leaving narrow and crooked channels 
open for the passage of transports, gun-boats, and blockade- 
runners, and the immunity of their vessels is mainly due to 
the intimate knowledge of the naval officers of the situation 
of these defences, they having sole charge of this branch of 
torpedo operations.* 

Fulton*s idea of attaching machinery to submerged float- 
ing torpedoes, by which they are released from their moor- 
ings after a stated interval, and rise to the surface, although 
never perfected by him, seems practicable, and, if carried out 
suocessfuUy, would add much to the efficiency of the system. 
The form of the floating submerged torpedo is altogether un- 
important ; a great variety of shapes and a multiplicity of 
arrangements for exploding them were proposed by both 
sides during the war. The rebels were peculiarly prolific 

• The Tttlaa of Iraoyuit torpedoM to ft bkwkmding force, m can rcftdily be 
imdentood, k rery great Thej can be placed in channela al night ; and, aa 
the object of a blockade is to doee the harbor to oB vts9eU, the principal 
ol^ection to their nae becomee an adrantage. The mere fiact that thej were 
In nae^ would of itself add to the eflloiencj of a blockade. 
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in these inventionay the simplest and most efTeotiye only 
haying been described. 
The following principles shbnld goyem their constraction : 

1. The case mnst be strong, and absolntelj water-tighi 

2. The machinery by which the charge is to be exploded 
shonld be simple, sure of action, not liable to corrosion or 
fouling from any cause, or to become disarranged or in- 
pperatiye by action of the current 

3. Their discoyery or remoyal by an enemy should be ren- 
dered difficult by the ordinary processes of dragging, sweep- 
ing, and such deyices as ** torpedo-catchers.** 

4. They should be easily, safely, and rapidly planted, and 
so arranged as to be safely remoyed, when necessary, by 
those acquainted with their construction and location. 

5. They should be cheap, and as small as possible, so that 
the proper effect* is produced by their explosion. 

The practice of our officers during the late war, when 
entering channels in which the presence of torpedoes was 
suspected, was to drag or sweep for them in the following 
manner: 

The ships* boats were proyided with grapnels attached to 
long ropes and chains, and proceeded in adyance of the 
yessd or yessels, dragging the grapnels oyer the bed of the 
channel, thoroughly raldng the fair channel-way through 
which it was desired to pass. If a grapnel caught a torpedo 
it was hauled upon until its explosion occurred, or the tor- 
pedo dragged out of the path. 

Boats acting in couples would each take one end of a 
line weighted in the centre with chain or kentledge, and, 
separating nearly its length, pull together at right angles to 
the line, the bight being thus swept oyer considerable sur- 
face. If this operation was carefully conducted it seldom 
failed to lead to the discoyery, explosion, or remoyal of 
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moet of this species of torpedo. Many hundreds were ren- 
dered innocuous by these means during the war. 

Where several yessels were operating together, they fol- 
lowed closely in the wake of the leading yessel, and neariy 
all stationed in inland waters were sooner or later proyided 
with '' torpedo-catchers/* which, although occasionally in- 
operative to protect, very frequently saved vessels from de- 
struction.* 

A plan has been patented by which it is proposed to 
tlirow, by mortars arranged on a vessel specially adapted to 
the purpose, bombs arranged with grapnel-hooks, which on 
reaching the bottom are to be hauled upon by ropes or 
chains attached to them, the ends of which are retained on 
board. The plan, however, has never been successfully ap- 
plied. Floating rafts, barges of considerable draft of water, 
and various otiier devices, have been suggested and em- 
ployed with more or less success. All contact torpedoes are 
liable to be removed and overcome by ordinary ingenuity, if 
it is allowed full exercise by uninterrupted operations ; but 
the results of their use during the war will not permit of any 
doubt as to their utility as part of the submarine defences of 
a water approach. 

In waters commanded by an enemy, dragging and sweep- 
ing can only be carried on under cover of darkness. The 
application of calcium or magnesium lights to illuminate the 
enemy's positions, and to protect our iron-clads from the 
secret approach of torpedo boats, was frequenUy tried during 
the war, with great success. Similar arrangements could 
easily be made to light waters in which torpedoes are placed, 
and thus guard against their removal or displacement by an 
enemy. 

There are two inventions for submarine war, which, 
properly q)eAking, cannot be called torpedoea, yet deserve to 

* These were dmple eiruigefiieiiCe of epen end weighted neU, rigged ooi 
90 ft in ftdvMice of the Teeeel, the net extending below the keel, with wptM 
at eeoh lower corner to keep the net tnm being swept beneeth the ehip. 
Each eommander exereieed hie own ingenuity in theee oontrifaaoee ; ■com of 
them were Terj oleT«r end elftnient 
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be mentioned in this connection. We refer to subma- 
rine batteries composed of gons or mortars fired by elec- 
triciiy, or mechanical devices for producing contact explo- 
sions. A varietj of similar plans have been patented, but 
the only ones which have been experimented upon are 
" Jones' Submarine Battery " and ** Hunt's Submarine Oun." 
The former consists of a brass howitzer placed in a frame- 
work of wood and iron, its trunnions resting on rubber 
** packers." The whole is placed at the bottom of the channel, 
the gun pointing vertically. It is fired by contact; arms 
and levers, connected with friction-primers in a water-tight 
box, communicate fire to the charge. Loaded with two 
pounds of powder and a hollow shell, this gun was sunk in 
four fathoms water, and discharged by its apparatus into a 
heavy raft placed over ii The effects were extraordinary, 
considering the smallness of the charge ; the raft Y^oa blown 
to pieces, and the gun (a 20-pounder) was uninjured. 

** Hunt's Submarine Gun* " consists of a breech-loading 
rifled gun, attached to the side of a vessel at considerable 
distance below the surface. A water-tight tompion closed 
the muzzle for loading. The torpedo was arranged on the 
principle of a rocket, the original direction being given by the 
gun, and experiments made with it proved that it could be pro- 
jected several hundred feet through the water. The inventor. 
Major E. B. Hunt, U. S. A., while conducting a series of 
experiments with his " battery," was killed by the accidental 
explosion of the torpedo, while attempting to adjust his ap- 
paratus, after it had been set in motion ; the ^results known 
only to himself, are thus lost, no one having prosecuted fur- 
ther the experiments he commenced. 

It may be now assumed : 

First That we have in either of the magnetic batteries 
described, a simple and certain method of exploding torpe- 
does at any distance from, and at the will of, the o];)erator. 

* Thii idea of submarine guna is an old idea of Fulton's, who made 
seyeral experiments with one, and proposed to build a Tessel armed with 
them. 
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Second. That praotioaUy simiiltaneoiis explosions of a num- 
ber of torpedoes may be made with equal certainty. 

Third. That the floating submerged torpedo can be so 
constructed as to fulfil all the conditions necessary to its 
action. 

The question, therefore, as to the efficacy of the defensiTe 
torpedo system relates principally to our power so to com- 
bine and distribute electric and contact torpedoes, that a 
hostile fleet cannot come near enough to our ports to do 
material mischief without incurring the hazard of disastrous 
explosions beneath the ships. 

It is not enough, that as at Fort Fisher, Oharieston a^d 
Mobile, torpedoes should be placed only in the channels 
immediately adjacent to the fortifications, with the Tiew to 
prevent steam iron-dad ships from running by the defences ; 
for, as we have seen, they failed of their object at Mobile* 
At Fort Fisher, the fleet was mainly instrumental in accom- 
plishing the reduction of that work without incurring any 
danger from them ; while at Oharieston, although the inner 
harbor was made secure against our fleet by torpedoes, it 
neyertheless operated for two years against the enemy's 
positions without material losses from this species of 
defence. 

From a careful inspection of the chart of either of the 
aboTe-mentioned localities, it seems very dear that by a dif- 
ferent arrangement of the fortifications, wUh a view to the 
employment of torpedoes as a system of defence, the chances 
of successful resistance would haye been greatiy increased. 

Fort Fisher, for example, was so placed that, without en- 
tering into the channels immediatdy in its front, and which 
alone offered facilities for the successfol application of the 
system, our fleet was able to* concentrate upon it an OTcr- 
whelming fire, which destroyed its artillery, and rendered the 
assault comparatively easy. Had the fort been placed so 
that, to make its fire effective, our fleet would have been 
compelled to pass over the bar, and enter upon the waters 
prohibited by the submarine defences, it would have been 
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secure against any attack by a fleet however powerfoL Such 
is the opinion of Yice-Admiral Porter, who says, " had Fort 
Fisher been built a mile farther back, Wilmington cooldhave 
defied us as long as the rebellion lasted/'* 

The effective range of modem artillery should, therefore, 
govern the -distance from the fortifications where the torpedo 
system is to commence ; and, according to the facilities af- 
forded by the configuration of the shores, the width of the chan- 
nels, and the location of the fortifications, defensive torpedoes 
will be more or less effective in repelling a naval attack 

There are few harbors in which torpedoes of both forms 
cannot be so placed that a fieet must pass or rest over them 
in order to attiK^k its defences. Without great expense, they 
may be so distributed as to cover the channels of approach, 
and by leaving a passage free from " contact*' torpedoes, per- 
mit ingress and egress of friendly vessels. 
. The difficulty presented in the application of electricity as 
an explosive agent, is the determination of the relative posi- 
tion of the ship and the torpedo, in order that the operator 
of the battery may know when to produce an effective explo- 
sion. By planting torpedoes in groups, so that the forces 
developed by simultaneous explosions shall surely destroy or 
disable an object within their limits, we are able to dispense 
with mathematical certainty in fixing the position of the 
ship ; still the greatest precision is desirable. 

To this end, it is necessary that each torpedo or group 
should be accurately laid down upon a chart of the harbor, 
and numbered in regular order. Several positions should be 
selected at such points within the defences, that lines bearing 
from at least two of them shall intersect at each torpedo or 
group as nearly at a right angle as possible. Let observers 
be placed at each of these positions, in telegraphic commu- 
nication with the operator of « the battery, each provided with 
a torpedo chart, and theodolites, plane-tables, or other instru- 
ments adapted to the accurate measurement of horizontal 
angles, l^e charts of observers should have marked upon 

• Bepori Seo'y of NaYj, 1865, p. 201. 
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them the point of obsenration and the lines of bearing onlj, 
SO that in the evei^t of the capture of one signal station with 
its apparatus, the enem j woold not be adyised of the localities 
of the torpedoes. 

The operator and signal men being at their stations, let as 
suppose an enemy's fleet is approaching to attack. The tel- 
escopes of the instruments being carefully adjusted to the 
seyeral lines of bearing, as soon as it is evident to an obeeryer 
that anj of the yessels will pass a particular line, the opera- 
tor is warned bj telegraph, and the instant the ship crosses 
the line, the fact is announced by specifying the number only 
of that line. If two or more obsenrers coincide at the same 
instant in signalling the same number, the ship must then be 
at the point of intersection, or over the torpedo or group 
upon which the lines respectiyely bear. The operator, pre- 
Tiously warned, then explodes the group thus signalled to 
him. Its effect will depend upon the promptness of the 
obseryers and operators, the accuracy with which the posi- 
tions of the torpedoes haye been determined, the lines of 
bearing plotted, and the instruments adjusted.* 

Such an arrangement as is here suggested seems necessary 
to the effectiye use of electric torpedoes in yery wide harbors, 
at considerable distances from the operator. In narrow 
channels, at short distances, it is not difficult to explode tor- 
pedoes at the proper instant as the yessel crosses the line of 
sight of the operator. Simple range stakes, as used by the 
rebels, in such cases senre eyery purpose. 

The usual method of ascertaining the distance o£ a ship 
or other object at sea, depending upon triangulation, in which 
the height of the mast is assumed, and the angle subtended 
by the mast between the truck and water-line is measured by 
an instrument in the hands of an obsenrer, is far too inaccu- 
rate to be used in determining the relatiye position of ships 
and torpedoes, eyen with the most carefully prepared tables. 

* H ifl mMj lo oonodTe of meohanioal cl6Tio«0 by which the oirenit would 
be closed by the coincidence of the inetmmenta with which the angles are 
meemired ; and if the battery it constant, the exploden ooold thns be effected 
without depending npon the Tigilanoe of an operator. 
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Nomerous inventionB for measuring distances upon water 
have been offered, principally for the lyse of artillerists ; 
among them a camera obscura, with a graduated scale and 
yemia for measuring the distances on the image formed in 
the instrument, seems practicable, if the camera can be 
placed at a considerable height above the water-level. 

The accompanying sketches show the torpedo mound, sys- 
tem of ranges, torpedoes and connections, at Fort Fisher, as 
they existed at the time of its capture. 

Fio. 11. 




QrcQlt OoaneoUaos at A. 



Fia. 12. 



Gcoond. 
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Two oonduoiing wires were employed to each torpedo, wliich 
were of the form and size shown in Plate IX., Fig. L The 
wires were covered with tarred jams, and weighted at intervals 
with sections of chain ; being brought together at exfreme 
low-water mark, one wire from each torpedo, numbered to 
correspond with the torpedo with which it was connected, 
was placed in a deep trench running to the mound ; the other 
wires were severed at a point above high water, the ends 
bared of the gutta-percha insulator, and connected to one of 
the wires in the trench in the manner shown in Fig. 12. The 
connections, being carefully insulated, are then buried in the 
sand. The centre wire is carried within the mound and 
attached to one pole of the battery ; the others are intrenched 
up to the parapet of the mound, where they are connected with 
metal circuit-closers, numbered to correspond with the tor- 
pedoes; a wire is brought from the other pole of the battery 
to the parapet, and connected with a metal plate beneath 
the circuit-closers. The battery being charged and the con- 
nections completed, an operator stationed on the parapet 
observes when a vessel crosses the line of bearing to a tor- 
pedo as shown by the range stakes, and, closing the cor- 
responding circuit by pressing upon its key, produces the 
explosion of the particular torpedo over which the vessel is 
determined to be. 

The point selected for the submergence of these torpedoes 
was at an extremely narrow part of the channel ; the lightest 
draft vessels would have been compelled to pass over one or 
more of them in the endeavor to run by the ranges, while 
the destruction and sinking of one vessel in the channel 
would inevitably have barred the further advance of her fol- 
lowers. 

When the torpedo cases are properly constructed, the 
powder contained in them is kept in perfect order, although 
submerged for a long time. Many of both forms, electric 
and contact, that were removed by our people at the dose 
of the war, had been under water for more than a year, and 
in some instances more than two years. When examined, 
slight crystallization was discovered in places, but their 
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effeotiveness was nnimpoiredy and disasters frequenUj oo- 
carred in handling them. 

With the lapse of time, the natural deposit of a muddj 
channel covers the torpedo and its wires. It seems practi- 
cable to bury th^m, in the first instance, in order that 
anchors may not acoidentallj fool them, and that the enemy 
may be nnable either to discover their locality or destroy 
their connections by dragging or submarine operations.* 

The art of submarine warfare is still in its infancy. Many 
interesting questions in regard to it are as yet tmanswered 
by the results of such experiments as have been made, and 
have escaped from the jealous care of the persons or gov- 
ernments who have conducted or instituted them. It cannot, 
however, be doubted that practice and patient investigation 
will develop the full power of this novel element of defence, 
and to an extent not yet conceivable. 

Gunpowder, closely packed in water-tight oases, has so far 
been employed as the explosive agent. It remains to be 
shown whether, by the employment of other more highly 
explosive compounds, as gun-cotton or nitro-glyoerine, the 
effect of submarine explosions may not be rendered still 
more destructive and certain. 

Gun-cotton is not injured permanently by damp, like gun- 
powder, nor is it so liable to absorb moisture. Large quan- 
tities can be exploded instantaneously, with a power mope or 
less violent and active according to the strength of the case 
in which it is enclosed, its power being in exact proportion 
to the resistance it encounters.t The Austrians, as is well 
known, have ever been the firmest advocates for its adoption 
for military and mining purposes, and, so far as we are en- 
abled to judge from their experience, it seems peculiarly well 
adapted to submarine operations The only instance of 
which we have any knowledge of its application to this pur- 

* The introduction of drfenaive torpedoes alone seems to necessitate the use 
of submarine boats and the adaptation of submarine illumination, in order to 
examine the bottom of a channel, with the Tiew to the removal of torpedoes 
by the assailants as weU as their examination and repair by the defence. 

t HoUey's Ordnance and Armor. 
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pose 18 in an experiment made at Venice, related in HoUey's 
Ordnance and Armor. A barrel containing 400 lbs. was here 
placed near a sloop in ten feet of water, at eighteen feet dis- 
tance, and exploded b j electricity. The yessel was shattered 
to pieces, and the fragments thrown to a height of four 
hundred feci From this experiment it would appear that 
the line of least resistance, ten feet, was practically ignored, 
and that the sudden and Tiolent expansion of the gas created 
such a disturbance of the equilibrium as to break through 
the vessel's side in a horisontal direction, although at a dis- 
tance of eighteen feet from the centre of explosion. With 
gunpowder the explosion would have been harmless. 

In England, during the year 1863, a commission was 
appointed to report on the application of gun-cotton to war- 
Uke purposes. Baron Yon Lenk, a major-general in the 
Austrian army, and the inventor of the system by which 
this material is made available for military purposes, at- 
tended the meetings of the commissioners, and gave them 
all the information in his power in regard to it In answer 
to the question : ** How is gun-cotton adapted for mining ? ^ 
he replied : ** The more accelerated effect of gun-cotton, and 
the possibility of enclosing in the same space more than 
double the quantity of gases, especially directs us to employ 
gun-cotton where it is desired to attain an energetic effect 
for mining purposes ; for example, io $ecurt harborM by mecma 
^ aea mines.** 

The reader is referred to the very interesting article on 
gun-cotton contained in the work already quoted, for further 
information in regard to the adaptability of this explosive 
agent for warlike purposes. 

18 
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CHAPTEBXII. 

EXPKBIMSNTS IN SUBICABINB BZPLO0ION8.— tSUBKABINX BLASTINa. — MAIL- 
LKFXBT 8T8TKM.— 0A8B OV THX " MIllinESOTA." — ^ABSOLUTB OONTAOT 

VMOTBOiaSABT. '' ALBBBMABLl." " TBBP8I0HOBB." OONDITIONB OV 

AN KITlOnVV KXPL06I0N. ^AIB OHAlfBBBS. — ^WOOD li LAT'b TOBPKDO. 

XXPBBIMXNTS WITH IT. — ^KBIOSSON'b TOBPKDO. — ^MAJOB KINo's WILLBT's 

POINT XXPBBIMXNTS. ^DKBOBIFHON OV APPABATU8. — ^XWXOT OV AIB 

0HAMBXB8. — ^INOBXASINa NUMBKB OV POINTS OV lONITION. — BXLATIONS 

OV OHABOK, DXPTH, AND DI8TAN0B. ^XXTXNT AND VOBM OV ORATXB. 

CONCLUSIONS. — THXOBT 0V8UBMABINX XXPLOSION8. — ^NITBO-OLTCEBINB. 

^MB. NOBTH's PBACTIOB. — ^APPUOATION TO SUBMABINX OPXBATIONS. — 

DYNAMITX.— CONCLUSION. 

Very few reliablo or satisfactory experiments haye ever 
been made to determine the laws governing the explosive 
force of gunpowder, or other explosive compounds under 
water, and the results of such as have been made, have 
usually been kept secret for reasons connected with public 
policy. 

As is well known, a Government commission, known as the 
** Torpedo Commission,*' has been organized in England, and 
for several years it has been engaged in investigating the 
bearing of the torpedo system upon naval warfare and the 
science of fortification. We can only judge of the impor- 
tance of the results of its labors by fiie time which has been 
devoted to the investigation, and tiie carefulness with which 
the results are witheld from public scrutiny. In France also 
great attention has been given to the subject, and a torpedo 
school, for the education of a corps of submarine artillerists, 
has been established by the Gbvemment, whose pupils are 
being specially instructed in this new branch of military and 
naval science.* In fact there is scarcely a government in 

• The French ha^e probably made greater advances in snbmarine war&re 
than anj other nation. Thej have in serrioe a torpedo boat termed 
**Plongenr,*' bat its principles and action are shrouded in secrecy. 
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Europe wliioh is not actively engaged in preparations to 
develop tiie system to its fullest extent, and in due time we 
maj expect the manUe of secreoj to be withdrawn, and an 
interchange of ideas upon this as upon other questions of 
public armament. 

The amount of attention which earlj discussions of sub- 
marine explosions has excited, is very well illustrated by the 
following extract from an article on mining, in that work of 
general reference, tiie Enoy dopcedia Britannica : 

''It may be here obtenred that explosions under water have, 
in some instances, been proposed as a mode of attack in marine 
warfare; and it is presumed that explosions at considerable 
depths might occasion such an impression upon the water, and 
so disturb the equilibrium of the atmospheric pressure, as to be 
capable of sinking large ships or floating batterie&"* 

It would be supposed that the extensiye application of 
gunpowder to the removal of obstructions to navigation, 
woidd have led, before.this, to the determination of all the 
rules establishing the proper relations existing between the 
amount of the charge, depth of water, distance of object, and 
effect produced ; but owing to the difficulties in the way of 
making observations, or other causes, submarine mining 
seems to be in a very crude state, and little that is reliable 
has been written or is known about it 

The practice has usually been to drill holes in the subaqueous 
rock, or other obstructing material, for the reception of the 
charge of powder, and to proportionate it by the same rule 
governing ordinary blasts in mines and^quarries, which may 
be stated thus : 

For ordinary blasts, in rocks of uniform consistence and 
cohesion, the charge of powder is proportioned to the cubes 
of the lines of least resistance. This line is the distance 
between the bore and the open side of the rock, measured in 
the direction in which the resistance is leasi In chalk, the 



• Eno. Brit ?oL It. p. 767. 
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charge in pounds is found in praotioe to be in the proportion 
of ^ of the cube of the line of least resistance in feet. 

Becently Mr. Maillefert, a mining engineer, has introduced 
the practice of simply placing the charge of powder upon 
the surface of the subaqueous rock which he desires to 
remove, thus dispensing with the slow aiid laborious process 
of drilling, and the use of diving bells. He bases his calcu- 
lations of e£fect upon the theory of resistance the water 
offers to the passage of bodies through it, which is as the 
square of the velocity and the mass of water displaced ; 
hence the gas produced by the explosion would meet with 
such resistance in passmg through the water to the surface, 
that the force would act in all directions, although in a 
different degree. 

This plan has been found effective in oases where the 
proper proportion exists between the depth of water over the 
charge and the quantity of powder exploded, although it 
does not appear that Mr. Maillefert, or any other person, has 
stated what this proportion should be, or that engineers have 
given any great amoimt of attention to the subject ; but the 
practice of drilling has been partially abandoned for the 
cheaper method above mentioned in cases of deep blasting. 
Where the water is shallow, or the bottom very hard rock, 
drilling is necessary to produce effective results.* 

All of the instances where torpedoes were successfully 
applied during the late war are evidences of the vast power of 
submarine explosions, against all sizes of vessels, and at 
greatly varying depths. The most complete case, and which 
may be looked upon m the Ught of a great practical experi- 
ment, is tiiat of the attack upon the " Minnesota" (p. 122). 
Here we have given : 1st, the quantity of powder exploded 
(53 lbs); 2d, the distance below the surface at which it was 

* Mr. Maiilefert had charge of the attempt to deepen the channel at HeU 
Gate, N. T., aome years ago, where he practised his system almost exduslTely ; 
bnt results do not seem to have proved its effectivene8& General Newton, 
who has charge of the renewed eiforts now being made, has returned to the 
former practice, and, with the use of the ** diamond drill," is confident of 
success. 
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exploded (6 feet, as shown by the centre of e£feot upon the 
ship's side); 3d, the fact that the charge was practically in 
contact with the ship at the moment of explosion, as it was 
ignited by a sensitiye contact faze ; 4th, the extent of the 
injury resulting from the explosion* 

The law goyeming the explosion of powder in any posi- 
tion, as generally stated and received, is that its desfanctiye 
energy is mainly directed in the direction of the line of least 
resistance. In yacao, much of its force is lost for want of 
resistance ; in mid-air, the force is exerted practically alike 
in all directions, confined, as in a gun, in the direction of the 
bore ; in blasts, in a line between the bore and the face, or 
open side of the rock. So, in water, the fluid yields, in the 
first instance, in all directions, to the sudden expansion, but 
most rapidly in that direction which offers the least resist- 
ance to the passage of the gas to the air, which ultimately 
determines the force of the explosion ; hence, in order that 
an object shall receiye the full force that the charge is capa- 
ble of exerting under the circumstances, this line of least 
resistance must pass through it 

Applying this law to the case of the " Minnesota,** we 
must conclude that the resistance due to the form and mate- 
rial of the hull at the point of explosion was greater than 
the resistance offered by the wlumn of water immediately 
oyer the torpedo, and that the greater part of the force ex- 
erted escaped directly upwards. That this was actually the 
case is shown by the large column of water forced into the 
air. Hence it follows that to haye secured the destruction 
or sinking of the ship, 63 lbs. of powder should have been 
exploded at a greater depth than 6 ft. It may, howeyer, be 
inferred, judging by the actual effect of this explosion, that 
had the charge of powder been considerably greater, the ex- 
plosion would haye been equally effectiye, as the smaller 
charge exploded deeper in the water. The following general 
deductions may be made : L The deeper the torpedo is sub- 
merged when in contact with a ship, the smaller may be the 
charge, and, vice versa^ the nearer it is to the surface the 
greater must be the charge, in order that its explosion may 
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disable or sink the TesseL Nomerons instances have oo- 
ourred where large torpedoes haye exploded harmlessly at 
the water-lines of ships. A very early one is recorded in the 
attempt npon the French shipping at Boulogne, with Ful* 
ton's torpedoes. 

As is well known, absolute contact of the torpedo and ship 
is very far from being a necessary condition to her destruc- 
tion, provided the requirements as to depth of submergence 
and quantity of powder are fulfilled. 

The ** Albemarle" was blown up by a torpedo which was 
at a considerable distance from her bilge at the moment of 
its explosion, and an examination of her injuries after she 
was raised showed that it was not beneath her bottom or 
floor, which was intaci A hole about five feet in diameter 
was made in her bilge and side, and the direction of the ex- 
plosion, as shown by the interior injuries, was diagonal to 
the surface. 

So, too, in an experiment made before a commission ap- 
pointed by the Admiralty in England, in October, 1865, the 
** Terpsichore," frigate, was blown up with a torpedo ex- 
ploded by electricity, which was dropped alongside of her 
from a boat, and was found to have been carried by the tide 
to a considerable distance from the plane of her side. ThQ 
explosion tore through her frame and decks in a line diag-^ 
onal to the surface, on a prolongation of the straight line 
joining the torpedo and the ship at its nearest point The 
torpedo contained 170 lb& of powder.* 

The experiment at Venice, previously referred to, also 
illustrates this point, although the extraordinary effects pro- 
duced by that explosion were due to the nature of the 
explosive material employed. 

The general conclusions, then, to which we have come in 
regard to the application of torpedoes to ships would seem to 
suggest, as the conditions of success, that whatever is the eae^ 
qf the charge the distance between the ship and torpedo should be 



* The eleotrio torpedoes of the vebels, planted in Tery deep water, con- 
tained, an will be remembered, 2,000 Iba, of powder. 
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the least passtNe, while the depth to which it is stAmerged shoM 
be the greatest practicable. ThiB giTes as the beet possible 
position for an effectiye explosion a point immediately be- 
neath and in contact with a yessel at its lower part 

So sitoatedy it may be reasonably concluded that a very 
moderate charge of powder would be effectiye against the 
frame of the strongest ship. 

Since considerable discussion has arisen upon the Talue of 
an air chamber attachment to a torpedo, as for instance, in 
the form of torpedo shell, inyented by Messrs. Wood and 
Lay (see Plate XL), and adopted by Mr. Ericsson, in his 
Obstruction BemoTcr, the advantages of the arrangement as 
claimed by the former are here giyen : 

" The first part of this invention relates to the construction 
of a submarine shell or torpedo, which is composed of a casing 
of any desired form, and of any suitable material, so charged 
with gunpowder or other explosive substance, as to leave an air 
space in the shell, which space is separated from the charge by a 
yielding wad or diaphragm. 

** The main object of this portion of the invention may be 
enumerated and expressed as follows : 

" First. The concentration of the fall force of the explosion, 
and the direction of that force in the desired course. 

" Second, Sufficient buoyancy to enable the torpedoes to rise 
after they have been submerged. 

" Third The maintenance of the submerged shell in the pro- 
per position for producing the best efieci 

** FoutOl a certainty of the entire charge being consumed, 
and the full force therefrom obtained, before the water can reach 
and injure the explosive compound. 

'' Ftflh. A much more destructive e£EBct than can be caused 
by the explosion of torpedoes as hitherto constructed." 

Although the diaphragm, which is made of any suitable 
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material/ is packed soffioienilj tight to maintain the explo- 
sion compressed within the desired limits, it is not so tightly 
secured to the interior of the casing as to preyent it from 
yielding and passing into the air-space the instant the ex- 
plosion takes place. 

In order that the claimed advantages of this submarine 
shell or torpedo may be thoroughly understood, it may be 
well here to give the following brief account of certain ex- 
periments made at Schenectady, New York, in obedience to 
orders from Bear-Admiral F. H. Gregory, U. S. N., the ac- 
count being taken from the official report of Captain Oharles 
S. Boggs, TJ. S. N., and Chief Engineer W. W. Wood, TJ. S. N. 

''The dimensions of the experimental shells were as foUows: 
Three feet in height, one foot in extreme diameter, cylindrical 
in form, and constructed of iron one-sixteenth of an inch thick, 
with a diaphragm inside dividing the interior into two compart- 
ments, the lower compartment containing the powder, and the 
upper portion acting as an air vessel to direct the course of the 
explosion. 

"The shells, when exploded, were in a vertical position. 

" EXFERIMBNT No. 1. 

''In this trial the shell contained 40 lbs. of powder, and was 
retained at the bottom of the river, at a depth of 10 feet, by a 
weight of 120 lbs. ; the weight being detached, the shell rose to 
the surface in two seconds, and then exploded, raising a column 
of water, as nearly as could be determined, 175 feet high, some 
of the fragments of the shell being projected upwards to the 
height of probably 400 feet 

<* The diameter of the column of water raised was about 8 feet, 
and caused but little disturbance immediately under the vortex 
of the explosion. 

" Experiment No. 2. 

"In this case the shell contained 60 lbs. of powder, and was 
moored to the bed of the river ; a heavy raft of timber, 16 feet 

^ In the improved shell this diaphragm is made of wire gauze. 
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bj 16 feet square and 10 inolies in thickness, solid, well bolted, 
and secured, was placed oyer the shell, 8| feet of water inter- 
TeninfiT between the raft and the top of the sheU. 

" When the shell was exploded the raft was blown to atoms, 
some of the pieces being raised to a Tertical height of from 176 
to 200 feet 

"The column of water in this case was concentrated and 
solid, reaching, apparently, a height of 200 to 260 feet, the frag- 
ments of the raft falling at no great distance from the point of 
explosion. 

** EXFKBDfENT No. 8. 

*'The shell in this case contained 60 lbs. of powder, and 
floated in the water, so that the upper extremity of the shell 
was about one foot beneath the surface. 

** The column of water was projected about 260 feet verticallj, 
and was 6 feet in its concentrated diameter. 

'' The shells were exploded by a line of about 126 feet in 
length, at which distance the operators stood without any incon- 
Tenience, and could have been in a boat 10 feet from the point 
of explosion without being in any danger, except from falling 
timber broken up by the explosion." 

The cause of these most extraordinary results may be best 
explained by the following extract from the report : 

"In torpedoes and submarine shells, as heretofore construc- 
ted, the explosions haye been nearly equal in all directions. 

" It is well known that powder exploded in yacuo loses much 
of its effect, and in torpedo cases filled entirely with explosiye 
compound, rupture takes place instantly, when, in consequence 
of the water coming in contact with the powder, much of it re- 
mains unbumt, and its effect is dimished in the ratio of the 
quantity unbumt. 

"The centre of grayity of the improyed sheU is so fixed that 
its yertical position at the time of contact and explosion is se- 
cured, and a diaphragm of slight resistance being placed in the 
shell, forms an air space, which directs the force of the explosive 
material in the shell, while it secures the means of causing it to 
rise rapidly when liberated, and of maintaining its yertical 
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position in contact with the bottom of the Tessel when 
exploded. * 

" The experiments prove very condusiyelj the correctness of 
this theory. The method of firing was by liberating a ball en- 
closed in a tube two inches in diameter, extending the length of 
the shelL" 

Mr. Wood adds to this report, in a pamphlet taplana- 
iory of the invention : 

"From the foregoing experiments, it will be seen that the con- 
centration of the force of the explosion is caused by the air 
chamber. The moment the ignition of the charge is e£fected, 
the first part to yield will be the diaphragm, and the disruption 
of. the torpedo and the force of the explosion will be in the 
direction in which the diaphragm was moved in the first 
instance."* 

A number of experiments were made in New Tork by Mr. 
Ericsson with his torpedo, particularly to test the value of 
the air chamber in giving direction to the force of explosion ; 
fears having been entertained that the explosion of so great 
a quantity of gunpowder (700 Iba No. 7 powder) would 
destroy the vessel or the raft to whioh it was attached. 
Flanks were nailed on the rear of the raft, extending below 
the level of the torpedo ; a steam-tug then pushed the tor- 
pedo against a row of piling; the charge was fired, tearing up 
th(B obstructions, and elevating into the air a huge mountain 
of water many feet high immediately in front, while the bulk- 
head of planks was not disturbed or a joint started. 

The following official reports of a trial with this torpedo, 
made off Charleston, S. 0., during the war, also show that, 
whether due to the air chamber or other causes, the explo- 
sion was not attended by any damage to the vessel from 
whioh it was fired : 

• It IB daimed by Mr. Lay, thai he invented the torpedo apparatus and 
shell used by the United States daring the late war, and that Mr. Wood's 
connection with it was in bringing it forward and to the fitvorable notice of 
the QoyemmenU 
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**UvmED STATit Imom-cuu} ^PiTAnoOi' 
** Off Hobbu Isuoid, A"oveiii6<r 7, 186S. 

"Sm, — ^I haye the honor to report that after two triala, one 
of which failed on acconnt of the damaged condition of the 
powder, we encoeededyesterdaj in exploding the torpedo designed 
bj Mr. Ericsson. For the special purpose of removing fixed 
obetmoUons, I think it, like all that Mr. Ericsson undertakes, 
a complete success. Tl^ shock of the explosion was hardlj per- 
ceptible upon the vesseL 

" While I giye my unqualified approval, resulting from this 
practical test in favor of this invention of Mr. Ericsson, I am 
constrained to believe that, for operations against iron-dads, or 
a moving force, the arrangement and attachment are too cum- 
bersome and complicated. In my opinion, we require some- 
thing, in the way of a torpedo, which can be managed with 
fiidlity, and will not interfere with the steaming and manoBU- 
vring of the iron-clads. 

** I am, Sir, yours respectfully, 

"T. H. SxEvms, 
** Commander. 
** Bear-Admiral J. A. Dahlobkn, 

** Commanding South AUaniic Blockading Squadron.** 

«* UnrsD %tkrm Momxtob ' Patafsoo^' 
'* Off Osablirov, Boutr OABOLOf a, November 7, 1868. 

*' Sib, — I respectfully submit the following report of an experi- 
ment made yesterday of an obstruction remover, which was 
designed by Captain Ericsson. This obstruction remover con- 
sists of a cast-iron shell, or torpedo, about twenty-three feet 
long and ten inches in diameter, containing seven hundred pounds 
of powder. This is discharged by a trigger-board placed directly 
in front, and extending the entire length of the shell, adjusted 
on the plan of a parallel ruler. This board, by being pushed in 
eontact with obstructions, will spring two locks placed equidis- 
tant on the torpedo, causing an explosion of the shelL These 
torpedoes are suspended from rafts carried on the bows of mon- 
itors, and held in position forward by two booms, which are 
firmly secured to the raft There is also attached to the for- 
ward part of the torpedo a series of air vessels, so arranged as 
to cause the explosive power to be expended in that direction* 
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As ibis trial was only made to show the effeot of the explosion 
on the monitor, and how mnch it interfered with the manoeu- 
vring of the vessel, it was carried on in deep water. The *Pa- 
tapsco/ the vessel on which the trial was made, had, on account 
of the foulness of her bottom, only a speed of about 8| knots 
with the raft on. I should judge she was not to be driven more 
than three knots ; and in making a circuit with the helm hard 
down, it takes at least half as much more room. 

" In exploding the torpedo, which was suspended at a depth 
of thirteen feet, the shock was hardly perceptible on the ' Pataps- 
CO,' while the body of water displaced, and thrown upwards to 
a height of from forty to fifty feet, was really fearful. This body 
of water was thrown forward, and but a slight quantity of water 
fell upon the d^ck of the vessel The raft was raised about two 
feet at the forward end, but sustained no material injury. In 
reference to the effectiveness of this arrangement for removing 
and destroying obstructions, such as spiles, chains, net-work, 
and torpedoes, which it can be brought in contfiot with, I believe 
it will be completely successful The three rafts which are now 
at hand can have all the attachments made, except launching 
the torpedo overboard, so as to be ready for use at short 
notice. 

** I am, very respectfully, your obedient servant, 

«« Thomas J. Griffin, 

** Inspector of Iron-dad^, 

*' S. A. Blockading Squadron. 
'' Hear- Admiral J. A. Dahlgren, 

" Commanding S. A, Blockading Squadron, 
" Of Charleston, & C." 

Perhaps the most systematic course of experiments ever 
made in this country, with a view to arriving at the laws gov- 
erning the explosion of gunpowder under water, were made 
by Major W. B. King, U. S. Army, under the instructions of 
General Delafield, Chief of Ordnance, at Willet's Point, 
N. Y., in November, 1866. We give such extracts of his 
report as appear most striking, and which go to show that 
the advantages claimed by the inventor of the Wood A, Lay 
torpedo are mainly imaginary. 
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'*Itqx)ri (f ExperimenU on the Force of Ounpowder, exploded 
under Water, made at WUlet*9 Point, N. ¥., November and 
December, 1866. 

" 1. Appabatus, P&bpabatioms, sra — ^Pbobubs Pistohs. — ^These 
were in every way similar to those used by Major Bodman, of 
the Ordnance Department, and called 'intemal-pressnre pis- 
tons.' The discs or heads were made of different sizes, accord- 
ing to the distances at which they were to be placed from the 
charge. For conyenience, they were made of the foUowing 
areas : OM, 0^.8, 2r.7, B".*, 12".6, etc, increasing according to 
the cubes of the numbers 1, 2, 3, 4, 5, which were intended to 
represent their distances from the centre of the charge. PL 
XVIL, Fig. 1, represents one of these pistons with an area of 
2".7, and diows the manner in which they were attached to the 
rings which held them in position. The pressure to be measured, 
coming in the direction indicated by the arrow-head, is trans- 
mitted to the cutter ((7), which makes an indentation of a certain 
length in the copper disc (2>), which length in inches, taken as 
an argument in the table of pressures, * to obtain the entire 
pressure in pounds, and the latter divided by the area of the 
piston-head, gives the pressure per square inch. 

'*A A, barrel of piston ; B B, tangs for attaching barrel to 
rings ; P, head of piston ; C, cutter ; D, copper disc ; R, section 
of ring ; 8 8, screws holding tangs to barreL 

"2. RiKos. — ^These were made of iron )" thick, bent edge- 
wise, and of a width varying with their diameters, the widest 
being 4", the narrowest, 2|^ Their diameters were 3', 6', T, 
and 9' inside, and they were placed in different vertical planes, 
having a common intersection which passes through the common 
centre of the rings and charge. 

** 8. Dbrbiok. — In order to lower the rings and their attach- 
ments to any desired depth, and raise them after the explosion, 
a floating derrick was improvised by substituting a boom for the 
hammer on an ordinary floating pile-driver. By this machine 
the ring could be lowered so steadily as not to derange the 

* The table ntod wm thai oonttnicicd czperimetitAlly by Mi^ Wodmsn, 
and giyen in hit * *B^[K)cia of £xp«rim«nts on Hetala for Gannon. " , 
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piston nor the insulated wire, bj means of which the explosion 
was e£fectecL 

** 4.* ExPLODiNo Appaiutu& — ^This obnsisted of one of Beards- 
lee's magneto-electrio machines. ♦ ♦ ♦ j^ q^^ object of the 
experiments herein reported was not to test the efficiency of the 
exploding apparatus, it is only necessary to remark in this con- 
nection that the machine worked well, and that the only failures 
which occurred were traceable to faults in the insulation. 

^'5. Oabtbidqb. — ^Beardslee's cartridge was employed in all 
the experiments. 

''6. CoNDUonNo WiBB. — ^For this purpose a small cable, com- 
posed of seven small copper wires twisted together, and insu- 
lated by a single coating of vulcanized rubber, was used. The 
water was used to complete the circuit. 

** 7. Obateb Oauob. — In the absence of a better one, the aboye- 
named is given to the apparatus represented in Figs. 2 and 3, 
PL XYI., Fig. 2 being one of the slides used, the spring (s) 
permitting it to move in one direction only. 

" KXPEBIMENTS. 

" L The object of the first series of experiments was to ascer- 
tain the effect of an air chamber in determining the direction of 
the explosion. 

''For this purpose, four cylindrical cases of tin, 6"' in di- 
ameter and 3' long, were arranged as shown by Fig. 4, PL XVI. 
The charge was ignited at the point 0, the axis of the case being 
horizontal, and 5' below the surface of the water for the first 
three explosions, and 10' for the last 

"The results wore as follows : 
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2,100 
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Which shows an averaged loss of 86 per cent by nsiiig the air 
chamber, as above described. During the first three experi- 
ments there was no wind, and the water was smooth ; during 
the List, slight«wind and waves. 

'' n. The object of the second series of experiments was to as^ 
certain the effect of increasing the number of points of ignition. 
Six tin cases, 6" in diameter and 4' 6" long, containing 60 lbs. of 
powder, were arranged in pairs, one of each pair being ignited 
at a single point, and the other being ignited once in 6" along 
its axis. Fig. 4, PL XYIIL, shows the arrangement of one of 
the cases ignited at nine equidistant points. 

'*In the trial of the second pair of cases, two additional 
pistons were placed at the extremities of the conjugate axis of 
the ring, or directly above and below the centre of the charge. 
The results may be tabulated as follows, the numbers repre- 
senting the pressure per square inch in pounds : 





naerPim. 


»».r^ 


TtesPAia. 




fxr 


InMeda* 
IpolBt. 


fpolBte. 


rx^ 


IfBltedal 
fpotaie. 


Inltoda* 
Ipolel. 




N«.l. 


Nat. 


NtclL 


N«.4. 


K«.i. 


!!•.•. 


Pi6Sfai6 fttA. ....... 


11.000 


2,800 


800* 


1.825 


15,562 


2,700 


PreMitre atB 


11,000 


2,300 


1,832 


4,600 


11,540 


8,832 


TnmwntXO 


. • • . 


.... 


180 


2,800 






PreMitre at D 


. • . • 


.... 


180 


8,000 







'' Charges Nos. 1 and 2 were exploded 4' 6" below the surface 
of the water, and threw a column of water 76 to 100 feet high, 
the mass of water moved being much larger in the former than 
in the latter case. Gkntle wind and waves. 

'' Charge No. 8 was exploded at the surface of the water, as 
before mentioned, and although the report was very much louder 



* This oberge wm exploded by the 
iooohed the weter. 
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than either of the preceding explosions, the concussion at 60 feet 
distance vras not greater than that of a 6-pounder field piece 
when fired with a blank cartridge. A man standing within 26 
or 30 feet sustained no injury by the explosion. . 

" Charge No. 4 was exploded 10' below the surface ; column 
of water raised, only 6 or 6 feet 

" Charges No& 6 and 6 were exploded 10' below the surface. 
Column of water raised from No. 6, 60 to 60 feet high ; and 
from No. 6, 26 to 30 feet high. The indication of the piston at 
£ in the last explosion was, doubtless, too great, and may be 
accounted for by the supposition that a piece of the case was 
driyen against the piston head. 

"Leaying the last record out of the computation, we haye for 
the charges ignited at nine points an ayeraged pressure of 
12,276 lb& per square inch ; and for those ignited at a single 
point, 2,632 lb&, or something less than one-fourth part of the 
former. 

"From these results it is fair to presume that in the cases 
which were ignited at one point the complete combiidion of the 
powder extended only about one foot (1' 1'') from the point 
of ignition ; and applying this principle to a large spherical 
charge ignited at the centre (which are the most fayorable 
circumstances under which large masses of powder can be 
exploded with a single point of ignition), we can form an ap- 
proximate idea of what obtains in that case. 

" Beferring to Pig. 4, PL XVHL A B represents one of the 
tin cases, C the point of ignition, and C D the portion of the 
charge which will be entirely consumed by igniting at C, From 
C7 as a centre, let two circles be described, one haying a radius 
C B=4/ &', and the other a radius i)=l' nearly. The for- 
mer will represent a meridian section of a sphere, the yolume 
of which will be 881.7 cubic feet, and the contents about 22,000 
lbs. of powder. The latter will represent a corresponding sec- 
tion of a sphere of which the yolume will be 4.19 cubic feet, 
and which will contain about 260 Iba of powder. But the 
cylinder is not an aliquot part of a sphere, and in order to 
attain eyen an approximate result, we must ascertain what takes 
place in the cone of which C E F ib tk section. In this cone, 
when the surface of inflammation has reached D d, the mass of 
inflamed powder, consisting of grains in all stages of combustion^ 
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win be only one-third part of what it would be in the cylinder, 
while the resifltanoe to be oyeroome by the ezpansiye force of 
the gas is sensibly the same in each case, at that point, D. The 
inflammation will therefore haye time to extend, in the case of 
the cone, to some point beyond 2>, before the eiqumsiye force of 
the gas can mptnre and disperse the charge. From a rough 
calculation, it is found that the distance d D' will be something 
lees than one-third of cd, or that the radius of the sphere 
entirely consumed will be about 1^ 4^^ A sphere of this radius 
win contain about 672 lbs. of powder, which shows that only 
'^ of the entire charge is consumed. 

" nL The object of the third series of experiments was to de- 
termine the effect of increasing the charge^ depth below the sur- 
face, and distance from the charge to the point where the effect 
was measured. 

"'For this purpose wooden shells (coyered with paper and 
waterproof yamish), containing 10, 20, 80, 40, 60, and 60 lbs. 
of powder, were proyided with electric fuzes, igniting them in 
the centre, and fired as hereinafter described. The pressure 
pistons were placed on two rings at right angles to each other, 
their diameters being 8' and 6' respectiyely, each ring containing 
four pistons. 

"Although considerable discrepancies wiU be obseryed in the 
foUowing results, a careful inspection is sufficient to discoyer 
yery nearly what the true results are, and to establish beyond a 
doubt the practicability of obtaining by this method results 
sufficiently accurate for aU practical purposes.* 

<'L— lOAt. </Pwodmrki6f9d</waitr. 



Bight 1,068 lbs. per tqium inoh. 

Lefl 866 •• «• 

Up. 1.888 " - 

Down S^aOOIba 1680 «« " " " 



* li WM found impnolioable to proeme % miffleieni nmnber of liagi Mid 
pUtoM (4 rings and 16 pistont), m ww intended »! the time of < 
these experiments. 

t Piston hlew oat , 

14 
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"3.— 10 ftt. </Towd«r in 6 /ec< <f water. 
IniMr Rlof . • . OqUt BiBf. 

Bight w S,8Oan)0. u;;...^.,.. 660 Ibt. per iqiMn inch. 

. Left ,.... 2,600, r. ,,i.....^ .700 V."., " " 

Up 1,600 •• .;.*^.;... 1,100 •• •• •• •• 

Down.. .1,600 •« .......... 



•• 8.^10Ib«. y Powder in 10fed<fwakr. 
ham RiBff. Ootar Btaf . 

Bight....;.... S,t)OOIbe. .;........ 1,342 Ibe. per aqoare inch. 

Left 3,000 •« .......... 636 " •« •« •• 

Up •« 700 •• •• •• «« 

Down ^ 1,916 *« .; 

•'Oolamn of water ftboat 30 feet high; hut little mnd raised. 



** 4.^10 Jb9.<if Powder in IS ftHcfwaier. 

iDMrRiBiP .. OQltrRlDf. 

jEight...i l,834Iba. 1,076 Ibt^ per iqiiare inch. 

}Mt. ,.. 3,000 " M77 " " «• •• 

\Vp... 3,600 •• ". 1,M1 " " " " 

fiowj^. ....... 1,916 •• 678 •• " " •• 

•^'^CqlUHWiOf W9/Uir raised 6 or 6 feet Oonsideiable wind and waTes. 



'* 6.-30 25«. <if powdering feel df waUr. 
rftlng. OnUrRiiif. 

Bigbt 6,&72tbe. 4,3l31bs. per sqnareinoh. 

Left 4.867 '• 

Up 6,429 " 6,313 " •• •• " 

Down 4.867 " 3,107 " •• " " 

*< Column of water 46 to 60 feet high. No wind, nor waves. 

";6.— 80 Jbe. €f Powder in 10 feei ofwcOer. 
Iniier Blng. OnUr Rlog . 

Bight 4,1981b8. 3,496 lbs. per square inch. 

Left 7,644 " 

Ud 4.313 " i^»^ " " " " 

^P'" .%oi4 ••••|1,348 «• •• «• «* 

Down 4,374 •• 113,43 •« «« •« •« 

u Cohunn of water about 60 feet high. Inner ring broke loose at top. 
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Bis^i only two I . j 1,760 lbs. per wqma% ineh. 

pittona f jl,a8« •• " 

Left, need <mi JS.600 

this ring.... f ]1,M0 

Up 4,850Ibt. 4,986 

i>^- ^^^ " |l.30e 

' Ooliimii of wftter 10 IM high. 

«« a— 80 At. y PoMxiir {m 16/«6< y ifti(«-. 



I« 


•• 


« 


t* 


«« 


«« 


•« 


<« 


«• 


« 



Bight •...« 9,960 Ifci. per aqoftre inolu 

Left 8,180 " " «• •« 

Up 6,000Ibt. Other pistoiii loet 

Down 

" Odnmn of wftter 10 to 16 liMi high. Inner ring broke looee. 
" 0.— 40 ftt. y Poioda* {m 10 /60l y i0a(«-. 



Bight lISo"^} 8,760 Ibe. per aqnereindi. 

"^ 17,000 " 

Vp )J5S !!( 4,662 •• •• •• •• 

Down jjgg ;; [ 2,880 " " •• •• 

' • Oohimn of wftter 80 to 60 feel high. 

'* The wecondary eitft which ooenrred in eerenJ OMei, eiqiecielly in the halt, 
were probebly doe to the eleetioity of the water. 



"IV. The object of the fourth series of experiments wm to 
determine the extent and/orm if the crater produced by a giTen 
charge, at a giyen depth below the surface of the water. 

"For this purpose, the i^paratus shown in Figs. 2 and 8, 
PL&te XYL, was prepared, but owing to continued rough weather, 
only one experiment was made with it. 

"The frame shown in Fig. 8 was raised to a Tertical position 
by means of the derrick, and a small spherical- case, containing 
10 lbs. of powder, was secured at the centre of the ring, the 
slides (t, 9, «) being in the positions shown in the drawing. The 
frame was then lowered in a Tertical plane, until the centre of 
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the charge reached a point 6' below the surface of the water, 
when the explosion was e£fected. 

"The result showed, as was anticipated, that the depth of 
water was not sufiBdent"^ with the giyen charge to prevent the 
upper slides from being thrown up to the ends of the wires with 
such force as to break the connection between several of the 
wires and the frame (A, Ay, 

"Fig. 8, Plate XYIIL, shows the relative positions of those 
slides which were not probably disturbed by tiie breaking of the 
wires, the distances given being measured from the centre of the 
charge {C). None of the slides were injured by the explosion, 
and none of the wires, which were of common telegraph size, 
were detached from the ring at the centre. 

" Had it been practicable to repeat this experiment in deqper 
water, there is reason. to believe that results could have been ob- 
tained much more accurate and satisfactory than are usually 
obtained in similar investigations. 

"An experiment similar to that just described was made with 
20 lbs. of powder in 6 feet of water, the ring and wires in this 
case being horizontal, and the latter, three in number, secured 
to piles instead of the frame before used. The slides were left 
at an averaged distance of 7 feet 8 inches from the centre of the 
charge. 

"Y. The last experiments consisted in exploding two charges 
of 10 Iba each in 6 feet of water, to ascertain the proper correc- 
tions which were necessary in order to reduce the indications of 
the pistons of various areas to the same standard, the latter 
being assumed as the indications of the pistons with an area of 
one-tenth inch. 

" For this purpose, two pistons of each size were placed on the 
same horizontal ring (where the indications would have been 
sensibly equal), and from the discrepancies in the actual results 
(doubtless owing to the varying weight of the cutter and piston- 
head as compared with the area of the latter), the proper cor- 
rections were obtained and applied to these experiments. 



* Owing to the ahaUowness of the water and other cansea thia could not 
be corrected without conaiderable delay. 
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*' Condusions. 

" Although the number of experiments made wae not sufficient 
to justify any yery arbitrary oondnsions, especially in regard to 
details, some general deductions may be made which are not 
only the most reliable information we haTC on the subject^ but 
sufficiently accurate for all practical purposes. 

'' The results of the first series of experiments indicate that an 
air chamber should not be interposed between the charge and 
the object to be destroyed. It is as easy to place the charge 
near the object as to place an air chamber there, and in addition 
to the increased effect of the former arrangement^ we have, by 
placing the air chamber below the charge, an additional security 
against moisture reaching the powder."^ 

"The results of the second series of experiments giye an idea 
of the immense loss by the dispersion of the charge, when the 
latter is large, and contained in cases which offer but slight re- 
sistance to rupture. Two remedies suggest themsdves for this 
defect: one, to ignite the charge at many points simultaneously, 
a method which is practicable but not economical ; and the 
other, to make the strength of the case so nearly equal to* the 
ultimate force of the contained charge that a very large per- 
centage of the latter must be consumed before rupture takes 
place. 

''The yast saying of powder which may be effected by this 
last method is apparent from the results of ordinary rock blast- 
ing. . In iUustration of this, let us suppose an ordinary 12-pdr. 
shell, containing a bursting charge of about half a pound of pow- 
der, to be in contact with any vessel below the water-line. The 
explosion of this shell will exert a force upon the bottom of the 
Tessel at least equal to the force required to rupture the shell, 
and since a shell of this description will penetrate hard wood or 
even thin iron plates without breaking, this force must be greater 



* By rtfwenoe to the detoriptioiM of HcMra Wood k lMf% torpedo, sad 
tbo AdTMitsget dalmed for it by tho inyenion, it wUl be notioed thsl the 
oonirarj !• MMrtod. It does not eeem thsl the experiments on either aide 
wmrraoi any yery decided opinion on the eobjeot The experiments with 
Oeptsin EiioaKm*e torpedo wonld eeem to show, howerer, thai direction is 
giTen to the explosion by the sir chsmber sttsehmeni 



Digitized by 



Google 



210 ICAJOB kino's DKOUOnONB; 

than the resiBtanoe oiFered by the yeasel within the space acted 
upon.* 

, ** It may, therefore, be condnded with a reasonable degree of 
certainty, that half a pound of powder properly applied will 
(rink any yessel of ordinary construction ; and as a ship totally 
disabled is as harmless as one blown to atoms, the only object 
in increasing the charge is to insure the impossibility of plugging 
the orifice, or of OTcrcoming the leak by the use of pumps. For 
this purpose 20 or 80 pounds of powder, or eyen a smaller 
quantity, would probably answer. 

'' A yery interesting and useful series of experiments might 
be made by using strong iron shells, of yarious sizes, in a 
manner similar to that in which wooden shells were used in the 
third series of experiments herein described, or with the * crater 
gauge.' . In order to preyent the fragments of shells injuring 
the apparatus, their direction could be determined within certain 
limits by turning creases in the surfaces of the shells, and placing 
these creases in the same planes with the rings. 

''From the third series of experiments, leaying out those 
indications which were probably produced by causes other than 
the direct action of the inflamed powder, we haye the following 
ayeraged results, the numbers representing the pressure per 
square inch at the ends of the nearest pistons, or 1^ 2^^ from the 
centre of the charge : 

Charge of 10 lbs .2,886 lbs. 

" " 20 " 4,700 Iba 

" " 30 " Not definitely ascertained. 

" " 40 " ..7,500 lbs. 

" The relation between the weight of a charge and the pressure 
by it, at or near the surface, may be represented as shown by 
Yig. 1, PL XvlLL The abscissas of the curye representing the 
charge in pounds, the ordinates will giye the corresponding 
pressure per square inch. The only part of this curye which is 
of any practical importance, is that in the yicinity of the origin 
{A), which corresponds to small charges. Bepresenting the 
pressure due to charges which are so small, or which are ignited 

• This, of oonne, implies that the side of the Tessel shsU be but a few 
inches in thickness as is generaUy the case below the water line. [Nors. — 
The reasoning here applied does not in oar judgment prove the proposition.] 
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at 80 many poihto as to bd entirely oonamhed, by an oridinate 
equal to the abecisea which represents the weight of the oharge^ 
we haTe tor all sach charges, ordinates terminated hy the 
straight line (A B) which makes an angle of 45® with the 
oo-ordinateazes, and passes through the origin (^). By reference 
to the aboTC mean pressores, we find those dae to 10 lbs. charge 
(2,886 lbs.), 20 lbs. charge (4,700 lbs.) and the 60 lb. charges 
ignited at nine points, and eniirdy consumed (12,276 lbs.), will 
give the ordinates of three points, very nearly, in the line {A B\ 
and that those corresponding to charges of 80 lbs. (not definitely 
ascertained), 40 lbs. (7,600 lbs.), etc, giye the ordinates of 
points of a corre tangent to ^ ^ at ^ Although no points of 
this corre, other than those above given, were determined by 
these experiments, it may be assomed with mathematical cer- 
tainty, that it constantly recedes from the tangent^ until finally 
it becomes parallel to the axis of JIT, or in other word^ it has an 
asymptote parallel to that axis. - ' 

''To deter^iinethe exact distancaof this asymptote from the 
axis, would be a problem more curious than useful, and would 
involve an immeTise 'expenditure of powder;, but it is* evident 
that it must out the tangent at some point beyond (7, sinoeit has 
been shown that 22,000 pounds of powder, ipiited at the ceiitre^ 
will giVe a pressure greater than thati due to the complete com^ 
bu0tionot 6001bs. « . . « 

"By carrying out the design of the third series of experi*- 
ments, all useful'information in regard to the curve in question 
could be obtained, and its equation would be a practical formula 
f or aaeeHaining the charge necessary to produce a given effeci • 

''**'The6ry<f'8ulmuarine''ExpUm^ 

f . ': / . I '. • . . . J . 

. <*The relation between the ' pressure and distance ' from a 
given oharge^will give a cnrvB similar to (a cr, 6 6,^ o <(,) Fig. 2| 
.'PlatevXYHL, the ordinates xepresehting the pressures correi^ 
^ponding to the distances ^jyresented by the abscissas. 
. .'5 Aa soon^ as.iha pressure from^the inflamed charge becomes 
greater than the resistance offered by the case containingitt 
ih6 latter.' is'^ruptured, imd the surteee of the expanding gas 
•moves in the. directioii.6f the least resistance, towards X; th4 
pressure increasikig:until a^point^ (B) is^reaoh^ whete thd d0dl^ 
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mtj of the gas (-y) is a maximum. (For small charges, and for 
all charges contained in very strong cases, the maximum pres- 
sure' will be exerted near the surface of the case.) From this 
point the pressure decreases very rapidly until it becomes sen- 
sibly zero. When the surface of the gas has reached a certain 
point (P), the pressure and resistance are in equilibrio, but the 
expansion will continue until the living force acquired in passing 
over the distance (OP), to that point, is oyercome by the con- 
tinued resistance of the water. The point at which this takes 
place, as giyen by the crater gauge in the third series of experi- 
ments, was for 10 and 20 lb& respectiyely, 6' 6", and 7' 8", from 
the centre of the charge. At this point the expansion ceases, 
and the elasticity of the water, aided by its weight, forces the 
displaced water back towards (A) the centre of the explosion ; 
the gas in the mean time making its escape to the sur&ce of the 
water, either in a single volume, or broken «up into small 
bubbles, according to the distance it has to pass through the 
water, and being equally condensed in volume by the cooling 
e£fect of the latter. 

" Since this movement takes place simultaneously on all sides 
of the crater, the water meeting at the centre, it would appear 
that a second concussion must result, and that^ under certain 
circumstances, this would be greater than the first This is 
precisely what was observed to take place in all the preceding 
experiments. The first effect of the explosion appeared to be a 
violent tearing asunder of the case and water, and after a mo- 
mentaiy pause, greater than that due to the difference of velocity 
of sound in air and water, a concussion was felt- similar to tha^ 
produced by a heavy wave striking a steamer under the guard, 
followed by a jet of water projected from the crater, and of a 
height and diameter depending upon the size of the charge and 
its depth below the surface. It was noticed that in 20 or 26 feet 
of water, a greater quantity of mud was brought to the surface 
when the charge was from 6 to 10 feet deep than when it was 
placed nearer to the bottom, and that the boiling motion of the 
water was more violent and prolonged under the same circum- 
stances. 

** If TT represents the weight of powder consumed at any given 
time, and V the space it then occupies, ^ is therefore a meas- 
ure for the density of the gas, and, leaving temperalure out of 
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the acoount^ it will vary direcUy with the eUuUc force of the 
same. 

"Since W soon becomes oonstant^ and V increaees with 
the cabe.of the distance from the centre, it might be condnded 
without experiment or computation, that in submarine explo- 
sions, where the gas is free to expand in all directions, a great 
loss of force must result from any attempt to destroy an object 
beyond the distance (A B) where y is a maximum ; or, 
since the charge should be confined in a strong ease to insure 
its complete combustion, as concluded from the third series of 
experiments, it may be assumed that a reasonable economy 
would require the object [to be Tery near the point 0, or the 
sur&ce of the charge." 

Nitro-glyoerine, so recently introduced in mining and 
blasting operations^ is certainly the most powerful exploeiye 
substance yet discoyeredy and, where unlimited effect is de» 
sired, will probably supersede all other oompounds. Its 
application is comparatiyely new, and, consequently, gener- 
ally unknown. No experiments appear to have been made 
with it to test its effect under water,* but it has been reoom* 
mended by those who, by practice in mines, quarries and other 
engineering operations, haye become familiar with its use, as 
specially adapted for submarine blasting. General Newton, 
of the U. 8. Engineers, in his report upon the obstructions 
at Hell Gate, New York, particularly recommends its us^ 
on the score of economy,. and it may be reasonably inferred 
that, if peculiarly adapted to such purposes, it would be also 
adyantageously used in submarine warfare. 

The most reliable information we haye been able to pro- 
cure on the subject of the treatment and comparatiye force 
of nitro-glycerine is contained in an able and interesting 

paper read before the American Society of Giyil Engineers 

- 

* Th« prindpAl diAoaltj lo be anoouiitaecl in the qm of nitro^yoerina 
for •obmarine btestiDg is ibelbol UmI H oongeftlirMdilyftlhigh iamparAtores; 
and in Tarions azperimanta mada with it during winter waathar, it haa batn 
foond a diillonlt matter to explode ehargea with magnetie foaea, and, npon 
examination aa to the eanae of ftdlnre, the oomponnd haa been foond to ba 
ftoien by being anbrnerged in water of a tamperatora of about 40^ Fahr. 
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on the 4th of MiMroh,1888, by Edward P. North, 0, R, from 
which the following extracts are taken : 

*'I have been led to introduce to yonr notice the subject of 
this paper (nitro-glycerine, or Nobel's blasting oil), because its 
application to blasting is comparatiTely new, and, consequently, 
not generally know^ As oyer three-fourths of a ton has been 
used on the New Oanaan Bailroad, of which I am now in charge^ 
I. may, perhaps, be able to conyey some ideas of iniformation 
Mid interest It may be as well here to give a little sketch of 
nitro-glycerine, and to compare it with powder and gun-cotton. 

''Some Prussian sporting powder, analyzed by Professor 
Bunsen, of Heidelberg, contained : 

Nitrate of potaiM KO. NO* 78.99 

Solphfir ;.. 1..... /.... w^. . i. ., 8..... .;.i.i. .,...*,.. v..,,/..;. 9.84 

, Hydrogen. ...^ .;..... .t,^ ...» . . .%.,• .H.,. .^ . . • *. ^ . . .«., 0.41 

(Jxygen...: ...^ ;:,. !.:;... ;'..:.o.;.\.r .::.... ,.:.lr.. .TV; s.or 

loo.op 

On bnniing it, he found as reaidne • ; ; ^ 68.0it 

. And the gas amoonted to 81 .88 

. 99.44 
. _ "The residue consisted of: ; ^ 

Sulphate of potaa», KO, 80»...... ....42.27 

^Carbonate of potaaia..., '.;..... ..'.r.,KO. GOV... ..:... 12,64 

^Hypoanlphite of potaasa.V.'./.^ /.• . /. IKO, B'„'b, . . :..... ;;.•.'. : . •8:!fr 

'Sulphide of potaaaliun. ,%..,. : ,*t .-..■.. KS . «... i . . .'v w .-..•«. U r /./ r>« <~ 9> 18 
4Balpho-oyanide of potaaea ^ ....... i 1 .K O7, St • . .;v» • «> ... . / .:. .; v.&t* ! Q.SjO 

NitmteofpotaBBa..^..., ,....1...K0, N0«... .........v. 8.^ 

Sulphur ........•.'...;........,. 8. ;.......,...,.,.....V..v.,.V 0.14 

Oarbon .'...,.. •:.;..*.......,. O.......;..,. :......:,. ...;. 0.73 

Oarbonateof ammonia.;..]...... ....NHS 6, CO*. •..••^. ..:..;.>• 2.86 

Beddne ........,...;.,..'.... .*....,.' .^.VeS.W 

'' The gas consisted of: , 

Nitrogen...... , ..N..!.........^.... .^.*, '.' ^M 

Oaibonlo acid., ..,...,.. CO,.... T. 20.12 

Caibonio oxide. :.......!.'.;. .CO. :..:.*.*...!.. ......... .\^- (J.94 

Hydrogen .••...;. .H. ;. . . . .....'....;..:.... 

Hydro-aulphuric add :.../. i ... H, 8 .\ ...... . 

Oxygen .......' ....O ....;.....;..,.i,. 
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^ Ghm-ooiton wm disooTered by Pro! Sohonbeiii, aboat 1846, 
and its mannfaotore was abnoei immediaiely oommenoed, but 
nerer with financial saooeas tiU lately. It is now being made in 
England by Prol Abel and Meesra. Thomas Prentice k Sons, a 
yery interesting account of whose process can be found in the 
last Tolome of 'Engineering,' pages 408, 481, and 467. 

'* Nitro-glycerine was discoTered in 1846, by Sobrero, bat 
nothing was done with it till 1868, when Alfred Nobel patented 
its application to blasting. Ghm-cotton and nitro-glycerine are 
made, the one from cotton, and the other from glycerine, treated 
with nitric and snlphnric add, the action of the snlphnric add 
being, in each case, to intensify the action of the nitria In the 
base of gon-cotton, cotton which has a formula of 0| ,, H| 9, 0| 9, 
is dipped into a mixture of three parts of snlphnric add and one 
of nitric add, by weight Some of the oxygen in nitric add 
goes to the hydrogen, forming water, and the formula stands 
G|„ Hy, 8(N04), 0|9-f6H0, three parts of the hydrogen in 
the cotton being replaced by three parts of nitrous add. On 
its explodon, it is resolyed into gases, namely: 



9f^ _ 

Oubooio ozSd« 00 98.96 99.9t 

OtrbonioMid..... 00* 90.89 :. 88 88 

Light earlmtMUdhydrogmi .0% H« ;. 7.94 ;.r 4.98 

HydiogMi. ...H... ........... 8.16 ..;.*.....'. 0.94 

Nitrogen.... ^ N 19.67 c 18.16 

Oarbon O 1 89 1.69 

BtMin HO 96 84' 16.87 

100.00 100.00 

— ^leaiing no reddue. As to its relatiTe strength, the article on 
.* Engineering' already referred to says it is ten times stronger 
than powder. According to Yon Lenk, in blasting, one pound 
of gun-cotton is equal to 6.274 pounds of powder. According 
to a commisdon appointed by the French Ooremment^ the ex- 
plodye power of gun-cotton depends, in * a measure, on the 
degree of compresdon, and, in the mean, is about three times 
that of gunpowder. When uncompressed, it will bum more 
fredy than gunpowder, but by compresdon its rate of burning 
can be brought bdow that of gunpowder. 

^'Oun-cotton, according to Prol Abd, when wdl made, can 
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be kept for a long time without undergoing change, and can be 
transported as safely as powder ; but when impure and acid, a 
gradual decomposition takes place, the result of which is an ex- 
plosion. 

" Nitro-gljcerine is made by treating glycerine, which has 
the formula 0^, H^, N,, 0| g, with nitric and sulphuric adds, as 
in the case of cotton, and the chemical reactions are nearly the 
same, it being in both a case of the substitution of nitrous add 
for a part of the hydrogen. By explosion, according to an arti- 
de in the London Mechanics* Magazine^ September, 1866, one 
volume of oil is conyerted into 429 volumes of carbonic add, 664 
volumes of steam, 89 volumes of oxygen, and 286 volumes of 
nitrogen— 1,298 volumes in all, for one volume of liquid oilt 
being thus, theoretically, five times more effective than its bulk 
in gunpowder ; but by the greater amount of heat generated by 
the explodon, and the consequent higher tendon of the gases, 
it is really thirteen times more effective by bulk, and eight times 
by weight, than the same. The United States Blasting Oil 
Company, in a pamphlet published by them, assert that nitro- 
glycerine has thirteen times the strength of powder by volume, 
and ten times by weight It is a Ughtish yellow, oily Uquid, 
with a specific gravity of 1.6, nearly insoluble in water, not 
volatile, taking fire at 860^ F., and freezing at from 40^ to 
86o F. When impure and acid, it decomposes spontaneously, 
with an escax>e of gas and the formation of oxalic O4 O^ 2 HO, 
and glyceric 0^ H^ Og, acids. Under these circumstances, it is 
liable to explode. "^ "^ "^ As I advised the use of nitro- 
glycerine, I, of course, took a great deal of interest in its suc- 
cess, loading and firing a great many of the holes myself. 
* * * In one cut, which in its deepest part was about twelve 
feet, the rock was mostly fddspar and mica, in large crystals ; 
but it was very wet, springs forcing themselves up through the 
bore-holes, so that they could not be puddled. Here the fact 
that nitroglycerine was erUirely unaffected by water rendered it 
particularly valuable. The mode of procedure was this : a 
single hole was put down to grade about the centre of the cut, 
a foot or two further back from the face than the depth of the 
cutting, so as to have the line of least resistance a vertical one ; 
from five (5) to eight (8) pounds of nitro-glycerine was poured 
in ; a tin cartridge, about 4 inches long and j in diameter, filled 
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with powder, into which a water-proof faze (Bnckford's) was 
introduced, was put into the nitro-glycerine, and the hole filled 
with water. 

" These charges were Tery effectiye, in some instances loosen- 
ing oTcr 100 cubic yards, so that it could be readily barred out^ 
while that immediately around the charge was burned to a soft, 
white powder. The quarrymen said it had turned to lime. 
About fifty per cent of the rock was usually so fine as to be 
readily thrown into carts without sledging or block-holing, while 
that farthest from the charge was in masses of two or three 
cubic yards." , 

Mr. North thus refers to an apparent difficulty in securing 
an explosion in a '' dry cut" : 

*' As this cut was perfectly dry, and the water had to be 
brought from some distance, water-tamping was dispensed with. 
The same cartridges were at first used as in the wc^ cut^ only 
the fuze was cut short ofi^ and they were dropped into the hole 
after being lighted. This was found objectionable, as, there 
being nothing to confine the gases generated by the explosion 
of the powder, they would sometimes &il to produce either heat 
or concussion enough to explode the nitro-glycerine, though 
they would ignite it and cause it to boil and smoke till some- 
times, after about ten minutes, the glycerine would either go out 
or go off, which produced delay, as the men did not like to go 
and drop in another cartridge. A large copper cap, known as 
Nobel's patent cap, that fitted closely orer the end of the fuze, 
and contained percussion powder, was also used, but failed for 
lack of power or heat The plan finally adopted was to pour in 
the glycerine, and then put down a light wad of hay or dry 
grass, on which some powder was poured, with which the fuze 
was connected. The hole was then filled with loose sand and 
fired. After haying seen many holes fired with and without 
tamping, I doubt if tamping is of much more use than to insure 
the explosion of the glycerine. 

"The effect of nitro-glycerine differs from that of powder, in 
consequence, I suppose, of its greater force and quickness of ex- 
plosion, in that powder, when fired, when the line of least 
resistance it a Tertical one (the bore also being Tertical, and the 
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rook liomogeneotis)^ will form a tolerably uniform crater, with 
the sidee doping according to the hardneas of the rock. When 
the Une of least resistance is a horizontal one, and not too long, 
the rock being solid, the powder will thrdw out what is before 
it^ leaying the back nncracked, and no sign of action below the 
bottom of the hole. 

'^Nitro-glycerine, on the contrary, in the first case, will form 
a well, and if the rock is not too hard, the bottom diameter will 
be greater than the top. Nor, as far as I haye seen, will the 
action ever be concentrated on the Une of least resistance, but 
will extend back from the hole and downward to a greater or 
less distance, according to the hardness of the rock. I think 
that this action of nitro-glycerine, in connection with the &ct 
that its explosive force is nninflnenced by the presence of water, 
will tend to its being the only explosive agent used in all suba- 
qneons oi>erations ; for, with any depth of water, it will be un- 
necessary to drill holes — only to sink a fli^sk of nitro-glycerine 
npon the Irock and fire it 

** Mr. Myers, onr contractor, who has had a great deal of ex- 
perience in blasting operations, says, that in hard, dry ledges, 
he thinks folly Rouble speed could be made with glycerine than 
with powder, and in wet ledges, folly foor times the speed with 
the same force of men. * * '^ A hole can be loaded and 
fired in much less time with nitro-glycerine than with powder, 
and, as a matter of economy, he would prefer to pay $1.12| per 
pound for nitro-glycerine, to having powder given to him for 
hard dry ledges, or to having $10 per keg given to him for all 
the powder he would use in blasting wet ledges. He also thinks 
nitro-glycerine much safer than powder. 

'' From the &ct that nitro-glycerine explodes with so much 
violence that it would burst any cannon, its strength cannot be 
ascertained as that of powder can. 

"In regard to the relative safety of gunpowder, gun-cotton, 
and nitro-glycerine, I think the last-named is the safest agent. 
I do not wish to be understood to underrate the disastrous 
effects that would, probably, and have occurred from an acci- 
dental explosion ; only to say that I think, with properly made, 
unfrozen nitro-glycerine, the cans packed in plaster of Paris, 
as the law requires it^ it is safer than powder. . I speak of its 
being unfrozen, because during the use of it on this road, from 
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last September nniil the middle of January, the only instance 
in which any glycerine was exploded without the aid of powder 
was a small frosen piece that was crashed between two stones^ 
Nitro-glycerine was placed in the hands of six different fore- 
men, and by them in the hands of the men ; was carried un- 
protected in sixty-pound cans up and down the line, frozen and 
unfrozen, in dump-carts ; and was generally treated with the 
recklessness with which Irishmen treat powder. And as blast- 
ing material is usually xiaed on roads, it must be the safest of 
the three ; for as there is no necessity of any tamping but 
water-tamping, if a charge miss fire .there is no solid tamping 
to cut out— at the danger of the driller's life — as with powder ; 
for if water has been used, another cartridge can be dropped in 
in a minute ^ or if sand has been used, a portion of it can be 
scraped out^ and a small charge of glyoeHne poured in and 
fired on top of the old diarge. ' Bemdes which, gun-cotton will 
ignite and explode, not only from a light ispark, but from a fianie; 
thus making it the most dangerous of the three ; whil^ powder, 
though it cannot be ignited without the aid of a spark, or 
something red-hot^ can be ignited by any spark, such bb oile 
fiying from drills or from rocks ftdling ; and nitro-glycerine 
cannot be exploded, eren if ignited, unless confined, and in 

that case a spark could hardly reach it 

> • • . ^ • 

''ExperimtntB made ai SUxJchohn, 28A Sqpiember, 1866. 

** Fird Trial — ^A quantity of nitro-glycerine was poured on a 
flattened stone; a. red-hot iron. bar was then made to wear 
along the sur&ce of the nitro^ycerine without igniting it^ and 
finally placed into the blasting oil, spread on the stone, which, 
after being warmed, partly took fire, and burned with a flame, 
but without exploding. After removing the iron bar, some un- 
decomposed oil remained on the stone. 

'•Second DriaL—A caTity in a stone was filled with nitro- 
glycerine ; a burning wood shaTing was introduced, and on 
stirring ii^ the nitro-glycerine burned with a flame, but without 
exploding. The combustion ceased as soon as the shaTing was 
oonsumeid. . 

'' Third THoL-lSereral glass bottles were filled with nitro- 
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glycerine ; these bottled were thrown with great force from a 
height against a rock below. The bottles were shattered, bnt 
without^ however, exploding the oiL 

**Foufih Trial. — On the suggestion of some of the gentlemen 
present, three bottles filled with this agent were heated in warm 
water to 50^ Gelsias, or 120<^ Fahr. These bottles, thrown with 
a great force against the rocks, shattered likewise, without 
causing an explosion of the blasting oil 

*'Fiflh TriaL— Two flasks of tinned iron (of the same kind 
as those used by the Nitro-glycerine Oompany) filled with 
nitro-glycerine were packed into a wooden box, as is customary 
in forwarding them. After haying screwed down the cover, 
this box was thrown from a height of nine or ten feet upon a 
rock below, and without any result 

*' Sixth Trid. — ^A cartridge of tinned iron filled with nitro- 
glycerine was placed in a kettle of boiling water, without pro- 
ducing any result 

" In regard to the accidents that have occurred, the one in 
New York almost surely occurred from the nitro-glycerine hav- 
ing leaked into the sawdust in which it was packed, and oxida- 
tion and combustion followed, as surely as if oil had been put 
on the same sawdust, and it put in a warm place, only the com- 
bustion was rather more rapid. I have been informed that the 
accident at the express office in San Francisco occurred from 
the same cause. As there is now a law against transporting 
nitro-glycerine in glass, or in aily mode except in tin cans, 
packed with plaster of Paris in wooden boxes, we will probably 
have no more such accident& 

'' At Aspinwall, a case of nitro-glycerine was dropped into the 
hold of the steamship ; few of us would have cared to have been 
on the deck when a barrel of gunpowder was treated in the same 
way. At Bergen, red-hot iron was brought in contact with tin 
and solder that melts at from 860^ to 475^ F., and nitro-glyce- 
rine would be of little use as a blasting material if it had not 
proved disastrous. At the risk of reiteration, I will sum up the 
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adyantages possessed by nitro-glyoerine OTer gunpowder and 
gon-ootion. 

*'ld. Thai, being of greater sirength, there is a great saying 
in drillers' wages, as fewer holes have to be made, and the charge 
of glycerine can be put into the rock much more compactly 
For instance, li, to break up a certain rock, 1 foot of depth in 
the bore-hole was required with glycerine, 18 feet would be re- 
quired with powder, which would necessitate 6 feet of additional 
drilling if but one hole was used ; but 18 feet of powder could 
not be exploded in a 2-inch or 24-inch hole so that it would be 
effectiTe, on account of the slowness with which it bums ; so that 
additional holes would haye to be drilled, with in each an allow- 
ance of at least | of the depth for tamping. With gun-cotton 
there would not be so much difference. 

''2d. That nitro-glycerine is not injured, either permanently 
or temporarily, by water or moisture, which enables us to use 
water-tamping, a great saving of time and risk of life, impossible 
with either of the others ; and it can be stored in damp cellars, 
or under water, without the necessity of drying it before using, 
as in the case of gun-cotton, or having it ruined, as with gun- 
powder* 

"And lastly, the difficulty of exploding it renders it the least 
dangerous to human life." 

The effect of submarine explosions of this compound will 
soon be fuUy tested in the oourse of the efforts now being 
made to deepen the channel of East Birer at Hell Gate, un- 
der the able superintendence of (General Newton, U. 8. En- 
gineers, who has determined to give nitro-glyoerine a full 
trial 

The objections to the use of nitro-glyoerine seem to be in 
a fair way of removal by the ingenuity of those whose 
attention has been specially drawn to the subject^ and sever- 
al methods of altering the form while preserving the explo- 
sive foroe of the compound, have been discovered, which, if 
suooessful, win render this a much more effective agent of 
destruction than in its p resen t condition. 

16 
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An English sdentifio journal says : 

^ Some fifteen months ago, M. Nobel, the well-known manu- 
fikctorer of nitro-glyceiine, introduced to the public a modified 
form of that powerful explosive, to which he gave the name of 
* dynamite/ This substance, which in appearance greatly re- 
sembles coarse brown sugar, consists of nitro-glycerine, absorb- 
ed by fine particles of silicic acid or a silidous earth, and it 
differs from nitro-glycerine in its ordinary liquid state in seyeral 
very important particulars. In the first place, if ignited by an 
ordinary flame it does not explode, but merely bums away rap- 
idly, but quietly ; and in the second place, it cannot be exploded 
in bulk by percussion applied in any ordinary manner. We 
say that it is not exploded in bulk by any ordinary manner. 
We say that it is not exploded by percussibn when in bulk; 
because small isolated particles can be exploded by severe 
percussion as, for instance, by placing them on an anvil and 
striking them with a hammer ; but even in this case the par- 
ticles, when ignited, would not communicate their ignition to a 
bulk of dynamite dose at hand. 

** In ordinary working M. Nobel employs to ignite the dyna- 
mite a fuze terminating in a copper cap, which contains a power- 
ful charge of fulminate of mercury, and which is imbedded in 
the charge. When this cap is ignited by the fuze not only is a 
great heat generated, but also an extreme local pressure, and 
it appears that it is only by this combination of heat and -pres- 
sure that the explosion of the dynamite can be effected. When . 
a charge has to be fired by electricity the copper cap has still 
to be used, the cap being ignited by the electric agency, and it, 
in its turn, explocUng the dynamite. 

« Already dynamite has been brought into use for quarrying 
purposes to a considerable extent in Sweden and in other parts 
of the Continent Recently M. Nobel performed a series of very 
interesting experiments with it in the neighborhood of Glasgow. 
The first experiments were intended to show the powerful char- 
acter of the explosive, and at the same time prove that it could 
not be caused to explode by ordinary flame. ' For these pur- 
poses a paper cartridge, containing rather less than one-half 
ounce of dynamite, was placed upon a two-inch oak plank, and 
fired by means of a fuze and fulminating cap, as already men- 
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iioned, the effect being that the plank was splintered, and was, 
in tact, completelj pierced at the point on which the cartridge 
had rested. A second experiment was made, with similar re- 
salts, and IL Nobel then placed a larger cartridge on the 
ground and ignited it by ordinary flame, when the dynamite 
was found to bum quietly without any explosion whatever. To 
prove that material of the same quali^ was used in the different 
experiments, a cartridge was, at ihe suggestion of one of the 
gentlemen on the ground, cut in halves, one-half being exploded 
by a fuze and cap, while the other was ignited by ordinary flame, 
and was, as before, found to bum without explosion. 

" The next experiment was made to show that the dynamite 
could not be exploded even by violent concussion. For this 
purpose a small deal box, containing rather more than eight 
pounds of the material, was twice thrown from the top of a cliff 
sixty feet high on to the stones below ; but even by this severe 
treatment no effect was produced. At the same time a similar 
box, containing eight and one-third pounds of dynamite, was 
placed on a fire. and allowed to remain until, the box being 
burned through, the dynamite was ignited and burned away 
without any explosive action whatever. 

*' The next experiment consisted in exploding on the top of a 
block of granite— measuring two feet nine inches by two feet six 
inches by two feet — a quarter of a pound of dynamite, the ex- 
plosive material being merely covered down with a thin layer of 
clay, and some sand placed over ii Notwithstanding the very 
slight confinement to which the dynamite was thus subjected, 
the effect of the explosion was to completely shatter the granite 
block, the latter being found to be cracked in every direction. 
The action of dynamite under the above circumstances is strik- 
ingly dissimilar to that of gunpowder, and it is altogether very 
remarkable. The experiment on the granite block was followed 
by one which showed in a still more striking manner the enor- 
mous explosive force of dynamite. A cylindrical block of 
wrought iron, ten and a half inches in diameter and twelve and 
a half inches long, was taken, and a hole one inch in diameter, 
which had been bored right through its centre, was charged 
with dynamite. As the block was placed in a vertical position, 
the lower end of the hole was closed by the ground on which' 
the block stood, while at the upper end the charge, which com- 
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pleielj filled the bole, was merely ooTered down, after the faze 
had been inserted, with a little sand. On the explosion taking 
place, it was found that not only had the block been completely 
split in two, but that one of the halyes, weighing about one 
hundred and fifty pounds, had been projected with considerable 
force against a bank about seventy feet distant. The section of 
the iron torn asunder by this explosion was about one hundred 
and nineteen inches, and an inspection of the fragments showed 
the material to have been of very &ir quality, and to have been 
free from fiaws. 

* "The next two experiments were of a different character, and 
were made to show the action of the dynamite in actual work. 
For this purpose a hole, fifteen feet deep and two inches in di- 
ameter, had been bored in one part of the quarry, at a distance 
of about twenty feet from the working face, and this hole had 
been charged with twelve pounds of dynamite, and tamped with 
five feet of sand. The explosion of tiiis charge did not bring 
down the mass between the hole and the face, but the ground 
was thoroughly broken up by cracks extending from the hole in 
every direction throughout a circle about twenty feet in di- 
ameter. A second charge of about four pounds of dynamite was 
then fired in another hole fifteen feet in depth, and situated 
about eight feet from the working face ; and in this case also 
the results were very similar to those above mentioned, but the 
cracks, of course, did not extend so far. 

"To show that the dynamite was equally effective below 
water, M. Nobel next placed a cartridge containing a charge in 
a bucket of water, and fired it by the aid of the usual fuze and 
fulminating cap, the result of the explosion being the entire 
disappearance of the bucket, water and alL Two one-and-a-half 
ounce cartridges of dynamite were next fired in holes bored in 
the &ce of the quarry, and in each case the quantity of the 
chalk brought down was, for such small charges, very consider- 
able. Next a cartridge, suspended from a line extending across 
the quarry, was fired, to show, by the loudness of the explosion, 
the value of the dynamite for detonating signals ; and finaUy 
the experiments were brought to a conclusion by firing some 
gunpowder in contact with dynamite, the result being that the 
latter was merely ignited and burnt, but not exploded. 

"The experiments of which we have above given an account 
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tend to show that dynamite is destined to hold a very prominent 
pUice among the explosives used for all purposes where a violent 
dismptive force is required. Dynamite contains seventy-six 
per cent by weight of nitro-glycerine, and its power is estimated 
by M. Nobel as ten times that of gunpowder, while its cost is 
at present about four times that of the latter material, and is 
likely to be shortly reduced. For quarrying work it is likely to 
prove especially valuable, as it can be used with but very little 
tamping, or, indeed, without any tamping whatever, its explosive 
force being in the latter case but v^ slightly impaired." 

Whateyer may be the practical difficulties in the way of 
the employment of this new adaptation of explosions to pur- 
poses of war, who can doubt but that they irill be eventually 
overcome? The attention of military and nayal engmeers 
of all countries is steadily devoted to tiie consideration of the 
subject, and although working in secret, and mostly vrith- 
holding the results of their investigations from pubUc scru- 
tiny, enough has been permitted to esci^ ihem to proye 
that its next i^lication in actual warfare will be fraught 
with gravest consequences to the combatants. No longer 
trammelled by the humanitarian ideas which hsTO made the 
system obnoxious to the sense of the warlike naticmSy it must 
advance under the guidance of able and intelligent minds to 
the first position amongst the recognised engines of war. 

** The ram will be the future umpire of naval combats,*' 
says Admiral Tegetho£E^ in his report of the battle of Inssa. 
How powerful and terrible an auxiliary to the ram will the 
torpedo become, remains for the future to prove I 
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AnnaU qf rkiMdphia and Penntylvama, eiition 19U. pages 886| 

996,2dvoL 

AMusiNa iNGiDKirra 

Among the amnHing and faoetioas inmdants of the war, 
which sometimee cheered the heart amidst its abiding gloom, 
was that of the celebrated occorrenoe of the *' Battle of the 
Kegs," at Philadelphia. It began at early mom, a snbject of 
general alarm and consternation, but at last subsided in matter 
of much merry-making among oar American whigs, and of 
Texation and disappointment on the part of the British. When 
the alarm of explosion first oocorred, the whole dty was set in 
commotion. The housekeepers and children ran to their hooses 
generally for shelter, and the British everywhere ran from their 
shelters to their assigned places of muster. Horns, drums and 
trumpets sounded CTerywhere to arms with appalling noise, and 
cavalry and horsemen dashed to and fro in gay confusion. 

The kegs which gave this dire alarm were constructed at Bor* 
dentown, and floated down the Delaware for the purpose of 
destroying the British shipping which all lay out in the stream 
moored in a long line, the whole length of the dty. The kegs 
were charged with gunpowder, and were to be fired and exploded 
by a spring-lock, the moment the kegs should brush against the 
vessel's bottom. The kegs themselves could not be seen-^being 
under water; but the bUoys which floated them were visible. 
It so happened, however, that at the very time (on January 7th, 
1778) when the scheme was set in operation, the British, fepur- 
ing the making of ice, had warped in their ships to the wharves, 
and so escaped much of the intended mischiel The crew of a 
barge attempting to take one of them up, it exploded and killed 
four of the hands and wounded the rest Soon all the wharves 
and shipping were lined with soldiers. Ckinjecture was vague, 



Digitized by 



Google 



AFPEMDIX* 

and imagination supplied many ''phantoms dire.** Some as- 
serted the kegs were filled with armed rebels, that they had 
seen the points of their bayonets sticking out of the bnng-holes. 
Others, that they were filled with inyeterate combustibles, which 
would set the Delaware in flames and consume aU the shipping. 
Others deemed them magic machines which would mount the 
wharyes and roll . all flaming into the city t Great were the 
exertions of officers and men, and incessant were the firings, so 
that not a chip or stick escaped their yigilance. We are indebted 
to the facetious muse of Francis Hopkinson, Esq., for the follow- 
ing jeu dCetprU upon the occasion. I give an extract : 

Those kegB Vm told the rebels hold, 

Ftooked np like piokled herring ; 
And theyVe come down to attack the town 

In this new way of ferrying. 

The soldiers flew, the aaibrs too, 

And, scared almost to death, sir. 
Wore out their shoes, and spread the news, 

And ran till ont of breath, sir. 

«< Arise, arise t" Sir Erskine cries ; 

«*The rebels, more's the pity, 
Without a boat, are aU afloat 

And ranged before the dty." 

The royal band now ready stand, 

AU ranged in dread array, sir. 
With stomach stout to see it out, 

And make a bloody day, sir. 

Bnch feats did they perform that day. 

Among those wicked kegs, sir. 
That years to come, when they get home^ 

They'll make their boast and brag, sir. 

[To the son of the same gentleman we haye since been indebted for our two 
national songs, •*Hail Colombia,'' and ^'Oolmnbians all, the present hour.") 
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FULTON'S OPINION OF SLECTBIO T0BPEDOB& 

SiBy — ^Every friend of the torpedo is enoooragement to me to 
perseyere to their actual practice. I thank yon for the hints, 
and will be much obliged by any communication you will have 
the goodness to make of your thoughts or means of using them. 
Some years ago, I investigated the mode and practicability of 
firing by electricity under water ; the difficulties are, to preserre 
long wires from being torn or broken — ^the enemy might float up 
a few logs or old boats with graplins and tear away the wires, 
and thuift render the torpedo useless. 




Tids nmniiig lowsidi A. 

Another difficulty is to know when the 
pedo, for she mud be over U. 



is over the tor- 




Although a man at A can tell when a Teasel outs the risual line 
B, the post F being his guide, he could not tell whether she was 
over the torpedo C or D or not, they also lying in the same line. 
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It will give you some pleasure when I assure you that I belieye 
I possess sufficient mechanical means to put torpedoes under 
the bottom of an enemy in our harbors or some miles at sea ; 
and all that I want is, men practised to this new mode of war- 
fare, which can be had if Mr. Bradley's bill passes into a law. 
But in addition to the modes I possess, there are hundreds yet 
undiscovered for applying torpedoes, hence I thankfully receive 
any communications from their friends. If successfnl their 
benefit to America will be immense, for I still assert, and every 
reflection confirms my opinion, that these submarine mines must 
go to the annihilation of military navies, and consequently pro- 
duce the liberty of the seas, relieve us of all the trouble and 
expense of our foreign negotiations, and turn the whole genius 
and resources of our people on the useful arts. Everything, 
tlierefore, should be done to prove their value. The embarrass- 
ments which Com. Bodgers threw in my way was no defeat of 
torpedoes, it was only a defeat of the mode I then practised. 
As a brick wall one foot thick will stop a musket bullet, but not 
a 2^pound shot, as well might it be said that defeating the 
musket bullet proved gunpowder not so good as bows and 
arrows. 

I am, very respectfully. 

Your obedient servant, 

BOBEBT FULTOK. 

William Bbekts, Jr., Esq. 

Near Aquia, Virginia* 
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APPENDIX O. 

Desertion of Ericsson's Torpedo and ^'Obstruction Bemover"* 
PLATES XIY., XTIL 

Elate XIV. — ^Elevation and plan showing the method of 
attaching the raft with its appendages to the bow of a ^* moni- 
tor " for which it was q>eciallj designed. For accounts of ex- 
periments with this torpedo see pp. I989 1>09. 

T. T'. T. The torpedo sheUs, consisting of two cast-iron shells, 
screwed together with a water-tight joint at T", 
each shell being 11| feet long, 10 inches in diam- 
eter, and containing 860 lbs. No. 7 gunpowder. 

A. A. A. A. Copper air chambers, 20^ X l^J"* fitted to anterior 
portions of shells to give direction to force of ex- 
plosion. For arrangement of air chambers, and 
method of attaching the same to torpedo shells, 
see Plate XYIL 

B. R Square timber to which the torpedo and air chambers 
are bolted and strapped, as shown in Plate 

xvn. 

0. 0. Trigger-board^ moving parallel to B. B., to which it 
is connected by arms a, a, which, when the trig- 
ger-board is pushed against obstructions, press 
upon triggers. 

D. D. Triggers, connected with looks and percussion 
primers contained within the torpedo shells. 

. E. E. Safely pins, to be withdrawn by lanyards at proper 
time. 

* The diAwings of this apptfrntafl were Undlj lytmiehed bj Oepleiii Erics- 
eon, Imt were eabeequently misleid, end not rec o T e red until too lete for inser- 
tion with detailed deeoription in tlie eppropriete piece of the text 
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F. F. Booms to support apparatus and maintain it in proper 
X>osition in advance of raft. 

O. G. Lines by whicli the apparatus is lowered, raised, and 
kept at proper depth below the surface. 

H. H. Ring bolts let into the deck of the raft, through which 
chains are passed to secure ends of booma 

K Bc^, of framed timber, its after part formed to re- 
ceive the wedgCHBhaped bow of a monitor. Dimen- 
sions of raft 88' X 20', including overlap on bow of 
monitor ; distance between forward edge of raft and 
bow 25'. Torpedo distant from bow, when exploded, 
80 feet. 

L. Bole in rq/t through which the bight of a chain is passed 
and toggled, the ends being taken underneath the 
raft and "overhang" of the monitor to the anchor 
well, in order to secure the raft firmly into position. • 

M. Baio and overhang ot momter. 
N. Anchor wdl of monitor. 
O. O. Ring bolts for lashings to further secure raft in x>osition. 
P. Anchor-room hatchway. 

Plate XYEL — Shows the arrangement and construction of the 
torpedo on a larger scale. 

In tolerably smooth water this apparatus worked well, and 
could be handled with safety to the vessel carrying it,4aid while 
it in some measure interfered with the celerity of movement and 
speed of the vessel, there was never a doubt but that under cer- 
tain circumstances it would prove efficient in clearing away any 
obstructions that could be placed in a fair channel way. 

At Charleston, the only place where its use was attempted, 
our monitor fleet lay just within the outer bar, where all prepa- 
rations for the attack of 7th of April, 1868, had to be completed. 
Here at all times a swell set in over the bar, causing considera- 
ble motion to the vessels at anchor, and rendering the attempts 
made to attach the apparatus exceedingly hazardous. As before 
stated (p. 87), the monitor " Weehawken " was fitted with it, but, 
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for reasons already alleged, the attack was finally made without 
testing the torpedo. This Tessel, howeTer, carried the raft 
through the action, to which the familiar name of " Boot-jack " 
was given, with grapnels and nets attached to it to catch buoy- 
ant torpedoes. A heavy swell ensuing soon after the engage- 
ment, the raft was oonverted into a battering ram, and Commo- 
dore Bodgers was compelled to cast it off to prevent it from 
doing serious injury to his vesseL 

Inasmuch as all preparations for the defence of harbors must 
now include obstructions by which a steam iron-dad fleet shall 
be prevented from entering, or detained under fire of batteries 
until destroyed or compelled to return, the question as to the 
means of overooining such obstacles becomes a serious one for 
naval engineers. The Ericsson Obstruction Remover, while open 
to several objections in practice, contains the elements of suc- 
cess, and in some modified form will be sure to take its place 
amongst the new engines of war to which the further develop- 
ment of the torpedo and obstruction systems will give rise. 
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A TREATISE ON ORDNANCE AND NAVAL GUNNERY. 
Compiled and arranged as a Text-Book for the U. S. Naval Acad- 
emy, by Commander Edward Simpson, U. S. N. Fourth edition, 
revised and enlarged, i vol., 8vo: Plates and cuts. Qoth. $5. 

** At the compiler hat cbaife of the Imtnictloo in MaTil Qwuktfj at the MaTil Acedeny, 
hla work. In the eomplletlon of whieh he bat eonsnlted n torge nomber of eminent anthoritlee, 
li probebly wen milted for the pnrpoee designed bf It— nemely, the dicaletkNi of Inform 
matlon which many ofllcers, owing to conatant aMrrioe afloat, maj not liaTe been able to col- 
lect In simple and plain langnage it glTca inaUnction aa to cannon, gnn-cantegea, gnn- 
powder, projectHea, fhaea, locka and primera ; the theoiy of pointing gnna, riflea, the practice 
of gnnnery, and a great vmrietj of oHier aimliar ■attew, intefeatii^ to Sghtti^ men on aaa and 
land.*'-fr<uMn0«0M JMU9 Otobi. 

GUNNERY CATECHISM. As applied to the service of Naval Ord- 
nance. Adapted to the latest Official Regulations, and approved 
by the Bureau of Ordnance, Navy Department By J. D. Brandt, 
formerly of the U. S. Navy. Revised edition, i vol., i8mo. 
Cloth. $i.5a 

** B«nauv or OnmAmm— If att Dipastmbit, I 
Waahi^tooCiij,JnljS0,lS51 . f 

** an:— Toor * CAnnoBifM op OuH«nT,nB applied to the eenrice ofMaTal Otdnance,* having 
been anboitted to the examination of ordnance odlcera, and ftiTorably reoommended ij them, 
IsapproredbythlaBnreaa. I am, 8lr, yow obedient eenrant, 

•«H. A. WIBB, Chief of Borean.** 

ORDNANCE INSTRUCTIONS FOR THE UNITED STATES 
NAVY. Piirt I. Relating to the Preparation of Vessels of War 
for Battle, and to the Duties of Officers and others when at Quarters. 
Part II. The Equipment and Manoeuvre of Boats, and Exercise of 
Howitzers. Part III. Ordnance and Ordnance Stores. Published 
bv order of the Navy Department i voL, 8vo. Qoth. With 
plates. $5. 

THE NAVAL HOWITZER ASHORE. By Foxhall A. Parker, 
Captain U. S. Navy, i vol, 8vo. With plates. Cloth. |4oa 
Approved by the Navy Department 

THE NAVAL HOWITZER AFLOAT. By Foxhall A. Parrrr, 
Captain U. S. Navy, i vol, 8va With plates. Cloth. |40a 
Approved by the Navy Department. 
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GUNNERY INSTRUCTIONS. Simplified for the Volunteer Officers 
of the U. S. Navy, with hints to Executive and other Officers. By 
Lieutenant Edward Barrktt, U. S. R» Instructor of Gunnery, 
Navy Yard, Brooklyn, i vol., i2mo. Cloth. $1.25. 

*It U a Uioioogh wofk, trMUng plainly cm Its rabject, and oonUInt also tome Talnable Unti 
to execaUre ofllcert. No ofllcor In the Tolontaer navj ahoold be without a copy.**— itoiloii 
Muning TrtndUr, 

CALCULATED TABLES OF RANGES FOR NAVY AND 
ARMY GUNS. With a Method of finding the Distance of an 
Object at Sea. By Lieutenant W. P. Buckner, U. S. N. i vol., 
8vo. Cloth. $1.50. 

AVAL LIGHT ARTILLERY. Instructions for Naval Light Ar- 
tillery, afloat and ashore, prepared and arrang;ed for the U. S. 
Naval Academy, by Lieutenant W. H. Parker, U. S. N. Third 
edition, revised by Lieut S. B. Luce, U. S. N., Assistant Instructor 
of Gunnery and Tactics at the United States Naval Academy, i 
vol., 8vo. Cloth. With 22 plates. $3. 

ELEMENTARY INSTRUCTION IN NAVAL ORDNANCE AND 
GUNNERY. By James H. Ward, Commander U. S. Navy, 
Author of "Naval Tactics," and "Steam for the Million." New 
Edition, revised and enlarged. 8vo. Cloth. $2. 

** It oonTejrt an amount of InformaUon In the tame apace to be (bond nowhere elie, and glTen 
with a dearneea which lendcn it uaeAil aa well to the gOAeral aa the profeeaioual inqnirer.**— 
N.Y.BdiidiigPML 

ANUAL OF NAVAL TACTICS ; Together with a Brief Critical 
Analysis of the principal Modem Naval Battles. By James H. 
Ward, Commander U. S. N. With an Appendix, being an extract 
from Sir Howard Douglas's "Naval Warfare with Steam." i vol., 
8vo. Cloth. $3. 

NAVIGATION AND NAUTICAL ASTRONOMY. Prepared for 
the use of the U. S. Naval Academy. By Prof J. H. C Coffin, 
Fourth edition, enlarged, i vol., i2mo. Cloth. $3.50. 

SQUADRON TACTICS UNDER STEAM. By Foxhall A. 
Parker, Captain U. S. Navy. Published by authority of the Navy 
Department i vol., 8vo. With numerous plates. Cloth. $5. 

** In thf e naeftil work tc Navj ofllcen, the anther demonstratea— by the aid of profhse dlagiama 
and ezpUmatory textr-a new principle for manoenvrlng naral veeaels in action. The author 
contenda that the winda, wavea, and correnta of the ocean oppose no more ■erlooa obstacles to 
the movements of a steam fleet, than do the inequalities on the snrflice of the earth to the 
manoBUTres of an army. It ts in this light, therefore, that he Tiews a vast fleet--simply as an 
army; the regiments, brigades, and divisions of which are represented by a certain ahipof 
ahips.**— iScisM^Utf AmiHcan, 

SBON'S HAND-BOOK OF THE UNITED STATES NAVY. 

Being a compilation of all the principal events in the history of 

every vessel of the United Stales Navy, from April, 1861, to May, 

1864. Compiled and arranged by B. S. Osbon. i vol., 12 mo. 
Cloth. $2. 50. 



M 



O 



Digitized by 



Google 



N' 



Jfavai Books. 21 

HISTORY OF THE UNITED STATES NAVAL ACADEMY. 
With Biographical Sketches, and the names of all the Superin- 
tendents, Professors, and Graduates ; to which is added a Record of 
some of the eariiest votes by Congress, of Thanks, Medals, and 
Swords to Naval Officers. By Edward Chauncit Marshall^ A. M. 
I vol., lamo. Cloth. Plates. $i. 

[AVAL DUTIES AND DISCIPUNE: With the Polior and Prin- 
ciples of Naval Organization. By F. A. Rob, late Commander 
U. S. Navy, i vol., i2mo. Cloth. $i.5a 

**The Mtlior*f datlfii wm vndoobCedly to ftornltli jmmg ottotn mm* g«D«nl iMtrvetkNi 
drawn AromkMifftzparlenea, to aid la tte baitor diaehaifa of tkair oSelal datlaa, and, at tiM 
aama ttoM, to fcmith other people with a book whteh to boI taohnloal, and yel thoroaghlr 
profeaakmal. It throwa light apoa tiie Navf-lto oigaalaatlon, Ita ae h la?ei»ti, ito taiterlor 
Mil. STer7thtiicUiUtedaaterael7aapoerible,aiid thto tooMofthaadraatiVeaorthebook, 
cooaldeiiiif that the ezperleace and profcaelonal knowledge of tweatj-Ave jeara* awrloe, 
«re crowded eom e whet e Into Ito pagea.**— iimiir «imI if«ey /MTMrf. 

ANUAL OF THE BOAT EXERCISE at the U. & Naval Acad- 
emy, designed for the practical instruction of the Senior Clan in 
Naval Tactics. i8mo. Flexible Cloth. 75c. 

[ANUAL OF INTERNAL RULES AND REGULATIONS 
FOR MEN-OF-WAR. By Commodore U. P. Livr, U. & N., 
late Flag-Officer commanding U. S. Naval Force in the Mediter- 
ranean, Ac. Flexible blue cloth. Third edition, revised and en- 
larged. 50 cents. 

•* Amooff the prolhialQMl pnhlkattDM Ibrwhtoh wa are Indehlad to the war, wa wflttnglX glT* 
apromlnent ptooa to thto naatol UtttoMannal of Bilaa and B^gitotloaa lo ba ebaarred on baard 
of ihlpa of war. Ito aathorehlp to a enfldant gnaiantaa ibr tto M tm tmj and ptaottoal ?ahw; 
andaaagnldatoyonngottoaralii providing Ibr the diaelpllna, polloa, and aanltary goramnMnt 
or the ▼eeaatoanderthdreoauMnd.wa know of nothing anperlor.**-ir. T.mrM. 
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T^OTTEl^S NAVAL TEXT-BOOK. Naval Text-Book and Die- 
J* tionary, compiled for the tise of the Midshipmen of the U. S. 

Nai^. By .Commander B. J. Tottxk, U. S. N. Second and revised 

edition, i vol., lamo. $3. 



•*Thtowoffk to prepared Ibr the Mld^lpaiwi of the United Stalaa Harj. It to a eoaipleto 
nMnaal of Inatmetlona as to the dirttoawhleh pertain to their ottoa, and appeara to hare been 
prepared with great car«« aroUUnff arrora and I n acw uad ea whtoh hnd erepi Into a fcr mer edUloii 
of the work, and eoibradagTalnahto additional MUter. It to a book whtoh ihonld be In the 
lofeTrerymldahlpMn^andoaoeraofhlghrankte the naty wonld often ind it a i 



UCE'S SEAMANSHIP : Compiled from various aathorities, and 
-^ Illustrated with numerous Oriffinal and Selected Designs. For 
the use of the United States Naval Academy. By S. B. Lucx, Lieu- 
tenant-Commander U. S. N. In two parts. Fourth edition, revised 
and improved, i voL, crown octava Half Roan. $7.sa 

ESSONS AND PRACTICAL NOTES ON STEAM. The Steam- 
^ Engine, Propellert, Ac., Ac, for Young Marine Engineers, Stu- 
dents, and others. By the late W. R. Kino, U. S. N. Revised br 
Chief-Engineer J. W. Kmo, U. S. Navy. Twelfth edition, tnlaiged. 
8va Goth. $a. 
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STEAM FOR THE MILLION, A Popular Treatise on Steam and 
its Application to the Useful Arts, especially to Navigation, By J. 
H. Ward, Commander U. S. Navy. New and revised edition, i 
vol., 8vo. Cloth. |i. 

THE STEAM-ENGINE INDICATOR, and the Improved Mano- 
meter Steam and Vacuum Gauges : Their Utili^ and Application. 
By Paul Stillvan. New edition, i vol., lamo. Flexible cloth. 
$1. 

SCREW PROPULSION. Notes on Screw Propulsion, its Rise and 
Histoiy. ByCapt W, H. Walker, U, S. Na>y. i vol., 8va 
Goth. 75 cents, 

POOR'S METHOD OF COMPARING THE LINES AND 
DRAUGHTING VESSELS PROPELLED BY SAIL OR 
STEAM, including a Chapter on Laying oflf op the Mould-Loft 
Flok>r. By Samurl M. Poor, Naval Constructor, i voL, 8vo, with 
illustration^ Clo^h. $5. 

HARWOOD'S LAW AND PRACTICE OF UNITED STATES 
NAVAL COURTS-MARTIAL. Bv A. A. Harwood, U. S. N. 
Adopted as a Te^^t-Book at th^ U, S. Navftl fiC^Atmy. 8vo. L^w 
binding. |4« 
•* It U bolloT«d to be Uie iint trMitlM ttila tide of Um AOaatlo wUdi hM fMij«d to dad f^^ 
the laliject of nefy lew bj Itaelll Thet tlieie to mnch of militaiy jaiiqtnideiiee eonimon to boUi 
b well known; a]eo,th|t thedietingqlihbig towt end legototfone of eedianoof theeenrioe make 
of neceaaity the Oonrt-MarUal oaage of each a dtottnet and fmrUqUaf opie. An espoeit|on of 
the tow and piactlce of NaTal Ooorto only haa long been a want In tl^ aeir^e; that it haa been 
dealt with Utorooghly and nndentandingly in thla treatlae wlU not be qneetloned. It to db* 
viooaly a pmcUeal book.**— IfaiiUii^lMi Star, 

NAUTICAL ROUTINE AND STOWAGE. With Short Rules in 
Navigation. By JoHtr MgLrod Murphy and Wm. N. JrftrrSi 
Jr., U. S. N. I vp|., 8vo. Bi^9 dpth. $9. 5a 

NAVY flEGISTEI^ OF THE UNJTEP STATES •pOR 1868. 
8vo. Ripe^. $1, 
SYSTEM OF NAVAL DEFENCES. By Jamrs B. Eads. With 
illustrations. 4to, Cipth, $5. 
TREATISE ON THE MARINE BOILERS OF THE UNITED 
STATE& By H. H. Bartol. Illustrated. 8vo. Cloth. $1.50. 

DEAD RECKONING; Or, Day's Work. By Edward Barrrtt, 
U. & Navy. 8vo. Flexible cloth. $1.25. 

SUBMARINE WARFARE, DEFENSIVE; AND OFFENSIVE, Com- 
prising 1^ ^^ll and complete History of the invention of the Torpedo, 
its employmei^t in W^f, and result9 of 1(9 ^se. Descriptions of the 
various forms pf Torpedoes, 3ubniarinje Batteries ai^d Torpedo Boats 
actus^lly used ifi W^r* Methods of ignitipn by Mt^chi^ery, Contact 
Fuzes, and Electricity, and a full account of experiments made to 
determine the explosive Force of Gunpowder under Water. Also a 
discussion of the offensive Torpedo s^rstem, its effect upon Iron-Clad 
Ship systems, and influence upon Future Naval Wars. By Lieut.- 
Commander John S. Barurs, tJ. S. N. With illustrations, i vol., 
8vo. In press. 
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TREATISE ON GRAND MILITARY OPERATION& IllusUated 
by a Critical and Military History of the Wars of Frederick the 
Great With a sammary of the most important principles of the Art 
of War. By Baron db Iominl Illustrated by Maps and Plans: 
Translated from the French by Col. & R Holabird, A. D. C, U. S. 
Army. In s vols., 8vo, and Atlas. Cloth, $15 ; Half-Calf or Half*- 
Morocco, $21 ; Half-Russia, $22.50 

**It to ndrentlly Mgntd that no art or tetenoe to more dlfleoU tlm that of war ; yot fegr aA 
■naoeovnutlo eoottadlettoo of tho honaa ated, thoaa who ombraoo thto profeookNi taka Httla 
or 00 pain* to atody It Thaj aaeoi to tliliik that tha knowladga of a few tnalgnHcat and mm* 
Iota triiea eonatitiita a graat oOear. Thli art, Nka afl othara, to ftwadod oa eartate and iaad 
prindplaa, which arabythairnatiirahiTariahla: DMivpNaalloii^MMiioalf eaahaTarlad.** 

la thto wM[ thaaa prlMtptoa wffl ha tMDd Toiy ftilljr doTclopad and tUttftfatad I7 1 
ap pB cattoa to tha aoat faitareatlnf caatpaigaa of a graat B Mnttr . Tha thaoratkal and 1 
calpartorwarmajhaaeqalradbyaBjoBawhohaa tha appHcatki to atody, fowara of 1 
tloo, and a toond, dear eoa i aoa aanaa. 

Prederiek tiM Great haa tha eredit of harlBfdoaaaMehlbrtaetka. Ha latr o d aaad tha atoaa 
eolanui bj divtoloa and deplojmeBta th ar a ft oai. Ha hroaght hto annf to a hlfher datrea of 
aktll than any other In BaaeMnteff halbra tha aaafltj to neaaea hto wtafi or threataa hto iaake. 

SCOTTS MILITARY DICTIONARY. Comi)rising Technical 
Definitions ; Information on Raising and Keeping Troops ; Ac- 
tual service, including makeshifts and improved maierul^ and Law» 
Government, Regulation, and Administration relating to Land 
Forces. By Colonel H. I* Scott, Inspector-General U. S. A. 1 
vol., larffe 8vo, fully illustrated. Half-Morocco, $6 ; Half-Russia, 
$8 ; Full-Morocco, $ia 

•• It to a eoaqOeta iD^Telopadto of limtary BeleMa, and fhOf axphdaa avafytidBf dtoe»^^ 
Jathaartofwariptotha pn ew U tiaa.'*— P I H i d ^i lla JlMw Ii iyjM gKl a. 
•« tt ehoald ha Hftda a tail-hpok fcr tte aMy of •v«7 fohnlaar.* 



CAVALRY; ITS HISTORY, MANAGEMENT, AND USES 
IN WAR. By J. Roimbr, LL.D., late an Officer of Cavalry in 
the Service of the Netherlands. Elegantlv illustrated, with one bun* 
• dred and twenhr-teven fine wood-engraving# In one larve octavo 
volume, beautifully printed on tinted paper. Qoth, |6 ; Hatf-calC 

SuMMAiT OF CoNTiifTS. — Cavalry in European Armies; Propoftioa of 
Cavalry to Infantry : What kind of Cavalnr desirable ; Caimlry indis- 
pensable in War ; Strategv and Tactics ; Organiation of an Army ; 
Route Marches ; Rifled Fire-Amu ; The Charge ; The Attack ; Cav- 
airy versus Cavalry ; Cavalry versus In&ntnr ; Csvalry versus Artillery ; 
Field Service ; Different Objecu of Otvafry ; Historical Sketches of 
Cavalry among the early Greeks, the Romans, the Middle Ages ; Dif-. 
farent kinds of Modem Qtvalnr ; Soldiers and Officers ; Various sx^ 
terns of Training of Cavalry Horses ; Remounting ; Shoeing ; Y^^^ 
inary Surgeons, Saddlery^ etc, etc '^ / 

WSAT — Wil. itCUUJM %kt% or IT. 

••I am azeaadlBglypleaaadwHh It^aod i^fard It aa a my ^alaahla ■ \m\n\ \i^mf^mSmk^. 
ntenUara. Itwn oeftain|yhafasaidadaaa m Biii^wotk,and I tawwaf i8s>aeg^ialia>ia Is 
oar cavahy ofloera. Ito aaalhlMee. hoerovar, la not eoBSaad to •Acaia af e^Tlte IIom, hoi ^ 
eootatiie a ffrait deal of genetal lafeffMMloa talaahto to tha oAoeiB el ttil «(t^ ««i «r firffl^ 
aepeclall/ UMea of tha StaC** 
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OLAN'S SYSTEM FOR TRAINING CAVALRY HORSES. 
By Krnnrr Garrard, Captain Fifth Cavalry, Bvt Brig. -Gen. 
U. S. A. I vol., i2mo, cloth. 24 lithographed plates. $3. 

COOKE'S CAVALRY TACTICS ; or, Regulations for the Instruc- 
tion, Formations, and Movements of the Cavalry of the Armv and 
Volunteers of the United States. 100 illustrations, 1 2mo. Cloth, $1. 

PATTEN'S CAVALRY DRILL. Containing Instructions on Foot ; 
Instruction on Horseback ; Basis of Instruction ; School of the 
Squadron, and Sabre Exercise. 93 Engravings. i2mo, paper. 
50 cents. 

ELEMENTS OF MILITARY ART AND HISTORY. By Edward 
DR LA Barrr Duparcq, Chef de Bataillon of Engineers in the Army 
of France, and Professor of the Military Art in the Imperial School 
of St Cyr. Translated by Brigadier-General Gro. W. Cullum, U. 
& A., Chief of the Staff of Major-General H. W. Hallrck, General- 
in-Chief U. S. Army, i vol., 8vo, cloth. $5. 

**I read the orlgtnal a few yean atnoe, and ooofldered it tiie Teiy beat -A*rk I had aami npon 
the aobject Qeneral Oollom** abUity and AuniUarlty wlUi the technkat K'l^iaage of French mU- 
ttary wrltera, are a aoffldent guarantee of the oorrectneea of hit tranalatton 

•' H. W. HALLBOK, Mi^Jor^lenena U. 8. A.** 

** I hare lead the book with great Intereat, and troii that it wm hare a huge dreolaUon. It 
eannot flUl to do good bj apreading that rwj knowledge, the'want of wiiich among our new, In- 
<*Tperienced, and ontaoght ioldiera, haa coat na ao many liree, and to much toll and treaanre. 

''M. 0. 1IBIG8, Qiiartermaater.Oenena U. 8. A.** 

^ Barre Dapareq la one of the moat fliTorably known among recent mlUtaiy wrltera In France. 
If not the Tery beat, thia la certainly among the beat of the nnmerooa Tohunea devoted to thla 
topic. Coold thia book be pat into tlie handa and heada of our nnmerooa intelligent bat an- 
tralned offloera, it woald work a tranafbrmation eopremely needed. We can aay that no officer 
can read thia work wlthoat poaittTe adrantage and real progreaa aa a aoldler. Qeneral Oallnm la 
well known aa one of the moat profldent atndenta of mllltaiy adenoe and art in oor aenrioe, and 
hi amply qaaliOed to prepare an original text-book on thla aabjeet**— uitfonlic Monthlif, 

*'The wofkeontainaaHlatoryof theArtofWar,aa It haa grown op from the earlieat agea; 
deacrlbea the tariooa lbfmatio#i which have from time to time been adopted ; and treata in de- 
tail of the acTeral anna of the aerrice, and the moat eflbetite manner of employing them for 
offsnalTO and defenalTe parpoaea. It la ftiUy Qhiatrated with dlagmma diaplaylng to the aye the 
formatlona and erolationa which ind pkce In andent and modem armioa. Though the book la 
eapedally dealgned for the Inatraotion of officera and aoldien, the non-profeaalonal reader can- 
not Ikll to percdve the deameaa of ita atatementa and the predalon of ita deflnltiona.**— ifor- 

THE PRINCIPLES OF STRATEGY AND GRAND TACTICS. 
Translated from the French of General G. H. Dufour. By 
William P. Craighill, Captain of Engineers U. S. Army, and 
Assistant Professor of Engineering, U. S. Military Academy, West 
Point From the last French edition. Illustrated. In i vol., 
1 2 mo, cloth. $3. 

** Geneial Dofoor la a dlatlngolshed drO and mllitaiy engineer and a practical aoldier, and Ix 
Sarope one of the recognized aothorltiea on military mattera. He holda the office of Chief cf 
the General Staff of the Army of Bwltaeriand.**— Awnifi^ FMt, 

** Thla wotk npon the prindplea of atrmtegy, the appUcatlon of which we haTO aordy atood Ia 
need of In all our campalgna, comet from an acknowledged aathorlty. It waa General Dutonc 
who ancceaalhlly arrayed the federal Army of Switseriand agalnat aeoeadon, and 'aubdaed' 
the rebellloaa Cantons.**— llofton JoutnaL 
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ARMY OFFICERS' POCKET COMPANION. Principallj de- 
signed for Staff Officers in the Field. Partly translated from the 
French of M. dr RoinrRS, Lieutenant-Colonel of the French Staff 
Corps, with Additions from standard American, French, and English 
authorities. By Wm. P. Craiohill, First-Lieutenant U. S. Com 
of Engineers, Assistant Professor of Engineering at the U. S. Miii« 
tary Academy, West Point i vol., i8mo, full roan. $2. 

**IliaTeearelU|7ezamlii6dOq»talB CnlfUITi PodntODBpaBloD. I iad It om of tkt Y«ry 
bettworiaortbeldiidlhaTe erw iMii. Aaj annf or TohntMr oflktr who wUl miln klsMlf 
•eqaalnlod witti tiM cootCBto of this tttOo book wUI mMom be Unioruit of liii dotlM In CMip or 
iekL •*H. W.HALLIOK,]fi4w-GooofidU.B.A.*« 

** I hftToettvltallyeniiilnoa the •Ifnoia for Staff Oflloirt la the Field.* It to e aott taTitee- 
Me wofk, admlnble In trrengement, pe w plcao M ly written, ebonndlnf in BMMt neeftal mettert, 
end meh e book •• ibonld be the eooetent poekei-eompenkMi of erery arm/ olieer, Begntor and 
Vohinteer. •* O. W. OUIXUM, Brlf|adler43enenl U. 8. A., 

•^Chler of Gesertf HaOeek^a Staff; Chief Si«lneer Department lUaatoalppl.** 



M 



AXIMS AND INSTRUCTIONS ON THE ART OF WAR. 
A Practical Militanr Guide for the use of Soldiers of all Arms 
and of all Countries. «Translated from the French br Captain Lindt, 
Director of the Practical Military College, late of the French Staff, 
etc., etc. I vol., i8mo, cloth. 75 cents. 



HISTORY OF WEST POINT, and its Military Importance during 
the American Revolution ; and the Origin and Fr^ess of the 
United States Military Academy. By Captain Edward C Botnton, 
A. M., Adjutant of the Military Academy. With numerous Maps 
and Engravings, i vol., octava Blue cloth, |6.oo; half mor., 
$7.50; full mor., $10. 

** Aflde ftom Ito Tahie aa aa hlttoiteal leeord, the TolnM nnder notice to an entertalnlnf 
laUe-booktotlMMmtaryAeadeB/andlteaomwndlnce. We hare Ml detalto of OidellMi 
horn the daj of entrance to thai of gradaatlon« together with deecHptleM of Um bnlldlnge, 
gronnda, and monnmenta. To the BnMtnde of thoee who have en)o7ed aft Weet Poini the coei- 
blnedattvaetlona,ttito book wffl giTe, tai it* deeeripttve and Uaatinled portion, eapedal ptoae- 
nte.**— jr«t 7Mt Jfcwl n y Aef. 



** The Pecond part of the book givee the htotory of tiie unitary Aeadeay ftom Ito Ibnndatlon 
In 1801, a deeerlptlon of the aeademie bnlldli«a, and the appeamnee to^aj of Ihto alweje bean- 
tltal apot, with the aaanner of appotntaaent of the cadeta, coerae of itndj, pay, ttme of eerTlce« 
and mach other InftmnaUon yearly becoming of graater valne, Ibr Weal Foini hne not yet 
reached Ite pelBlaet daya.**—iMI^ .dtfiiNlMr. 



w 



EST POINT LIFE. A poem read before the Dialectic Societjr 
of the United States Military Academy. Illustrated with 
twenty-two full-page Pen and Ink Sketches. Br a Cadit. To 
which is added, the song, " Benny Havens, Ohl'^ Oblong 8vo., 
cloth, bevelled boards, $a. 5a 



GUIDE TO WEST POINT AND THE U. S. MILITARY ACAD- 
EMY. With Maps and Engravings. i8mo., doth, $i. 
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BENTON'S ORDNANCE AND GUNNERY. A Course of In- 
stnictioi^ in Ordnance and Gunnery ; compiled for the use of 
the Cadets of the United States Militanr Academ/, by Col, J. G. 
Bknton, Major Ordnance Department, late Instructor of Ordnance 
and Gunnerv, Military Academy, West Point Third Edition, re- 
vised and enlaiKcd* i vol., 8vo, cloth, cuts, I5. 

** ▲ Gbbat Miutabt Wobx.— W« havt btforf iu s bound toIiiim of iiasrij pt^ IniBdrtd 
ptgat, which la a oompleta and ezhanatlTa * Ooone of Inatnetloo In Ordnanee and Gnnnerj,* 
■a Ita UUa atataa, and goea Into airoiy dapartmant of ttia aeteoea, tndndlng gnnpowdar, pio* 
jacUlaa, cannon, cairlagaa, marhlnaa, and Implemanta, anuUl-anna, pyiotachny, adanoa of gnn- 
aai7, loading^ pointing, and dlachaiglng flroanna, dUferanI klnda of tfna, affocta of proJocUlaa 
and amploymant of sitOlaiy. Thaae a^aniUj ft>nn chaptar haada, and gtra thoroogh Inlrani^- 
tlon on Uia antjaeta on which th^ treat T^o moat nlnabla and Intonating Infonnattoa 
Ml all tba aboTO topics, Inchidlngtba hlatoty, mannfcctota, and naa of amall-anna, la haca oop- 
cantimtad In oonpact and conTanlant Ibnn, making a work of rara merit and atandard axeel- 
lence. The work la ahondanUy and clearly moatratwL"— Jttiton aVoftffir. 

ELECTRO-BALLISTIC MACHINES, and the Schultz Chrono- 
scoPK. By Lt-Col. S. V. BiNir. i vol., 4to, illustrated, cloth, 

$3- 

A TREATISE ON ORDNANCE AND ARMOR, Embracing De- 
scriptions, Discussions, and Professional Opinions concerning the 
Material, Fabrication, Requirements, Capabilities, and Endurance 
of European and American Quns for Naval, Sea-Coast, and Iron- 
Clad Warfare, and their Rifling, Proiectiles, and Breech-Loading ; 
also. Results of Experiments ags^inst Arn^or, from Official Records. 
With an Appendix, referring to Gun-Cotton, Hooped Guns, etc., 
etc. By Alexandrr L. Hollsy, B. F. With 493 Illustrations. 
I vol. 8vo, 948 pages. Half roan, $10. Half Russia, $13. 
** The apadal fisatore of thia comprehenalTe Tolnma la Ita ample record of Acta rdatlnff to the 
mhilecta of which It treata, Uiat haTenot before been dlatlnoUypreaanted to tiie attention of tiie 
public It contahia a more complete account than, aa ikr m we are aware, can be foond elae- 
where, of the conatmctlon and aflbcta of modem atandard ordnance. Including the Improre- 
menta of Armatronf , Whitworth, Blakelef , Purrott, Brooke, Bodman, and Dahlgren; the wrooght- 
Iroaand ateel gone; and the lateat ajatem of rUUng prcdectUea and breech-loading. 

THE ARTILLERISTS MANUAL, Compiled from various 
Sources, and adapted to the Service of the United States. Pro- 
fusely illustrated with woodcuts and engmvings on stone. Second 
edition, revised and corrected, with valuable additions. By Gen. 
John Gibbon, U. S. Army, i vol., 8vo, half roan, $6. 

This book is now considered the standard authorl^ for that particular branch 
of the Benrice in the United States Army. The War Department, at Wash- 
ington, has exhibited its thorough appreciation of the merits of this volume, the 
want of which has been hitherto much felt in the service, by subscribing for 
700 copies. 

•* It la with great pleaaora that wa welcome the appeasBBce of a new work od thla anl^eet, 
entitled *The Artillerlal*a Manual,* bj Oapt John Qlbbon, a highly adentlflo and maritorioiia 
offloer of artillerj In oar regoUtf aenrlca. The woik, an OGta?o Tohuae of 000 pagea, In laige, 
dear tfP^ appeara to he well adapted to anpply jnat what haa been heretofore needed to flU the 
gap between the almple manual and the more abatmae demonatiatloaa of the adenoe of gvnnmy. 
The whole work la proAuel/ lUoatrated with woodcnta and engiaTlnga on atone, tending to glTC 
a more complete and exact Idea of the Tariooa mattera deacrlbed In the text. The book may 
woQ be considered aa a Taluable and Important addition to the mlUtaiy aclance of the Coontiy.**— 
VmTcrkOmUd. 
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AND-BOOK OF ARTILLERY. For the Service of the United 
States Army and Militia. Ninth edition, revised and greatlj en« 
larged By CoL Joseph Robskts, U. S. A. i voL. i8mo, doth. 



The fbnowing Is an eztnet from a rqxnt made bj tl|e committee appointed 
at a meeting of the staff of the ArtUleiy School at Fort Monroe, Ya., to whom 
the commandhig officer of the School had WSd^td this work: 

• t t ••Intheo|teloiiofjovOomiidttee,ttetffi9Bf««MtortMMl4«etaaWtlMM^ 
of the Mrena qnof tfioiM ^ad AMWtfp H^ toMa JsdidoM. Tb« work It one wMeh ntj be 
•dvuUgeooalbr 9mA 9^ rtftraae* Iqr the olBetn, and It adBlnblj adapttd to tho lu t l iee tl f 
of BOB-ooBiBilMloMd ottotntnd pctTSttt of artlliMy. 
** Tour Oommitloo do, thtroToio, reconaMid tha U ho tnbttltatod M t tnt-book.** 
m^MdO I. YOQDn, Oc^LUiAriUww. 
(filgm^ 1.0.0.080, OqK. Sir 4rMbrr. 

O^iMdj 9,^^4Wa,B9Lm.mdOmi.uiJHmmf. 

TNSTRUCTIONS FOR FIELD ARTILLERY. Prepored br a 
i- Board of Artillery Officers. To which is added the " Evolutions 
of Batteries," translated from the French, bv Brig. -Gen. R. Andir- 
SQN» U, S. A. I vol. I nmo, isa plates. Cloth, $3. 

•• WAnmroToa,p. 0., MiuS 1, ISSt. f 
** Thit iTfttm of InttraetlMi Ibr FltM ArttOtry, prtpwod udOT dlrtetioo of tht War Doptri- 
iBMit, haTiBf bnaa appt offod ^ the rrtrtdtnt, la adoptod Ibr tha Inatnetloa of traopa whaa 
acUncaaSaMartUlaffr. 

** Aoeofdlnsly, Inatnietloo la tha aama wtn ha gtrao aftar tha a at h od polatad oat tharala; 
and all addltloDa to or dapartaiaa froai the aianlaa and maMMffaa laid dowB la tha ayttaa^ ara 
90^tlTaljtNrbi4Ai^ , -mWIHlC. OTAirPOIf, 

•"SacvataiyofWtf.** 

T)ATTEN'S ARTILLERY DRILL. | voL, isq&o, paper, so cents. 

HEAVY ARTILLERY TACTICS.— 1863. Inslmction for Heavy 
Artillery ; prepared by a Board of Officers, for the nse of the 
Army of the United States. With service of a gnn mounted on an 
iron carriage. In I vol., if mo, with numerous illustrations. Qoth, 
$2. 5a 

**WAB DirABTMSVT, I 

••WAanMTO«,D.a,Oot.»,lSSl f 
••TUa aTatamoTBiafyAitiaeffyTMttea^praiiaradmidardlfaetlott of tha War DapartaMal, 
haHiv baaa appcorad br tha Fiaalda^ la adoptad fcr tha iMtivclloa of troopa whaa aetfaig aa 

haavjartUlafT. - IDWIH M. BTAHTOIf , 

** SaoraCavx of Wac** 

EVOLUTIONS OF FIELD BATTJIRIES OF ARTILLERY. 
Translated from the French, and arranged for the Army and Mi*^ 
litia of the United Sutcs. By Gtn. Robert AiiDimsoN, U. S. A. 
Published by order of the W%r Department i vol., doth, 3s 
plates. $1. 
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D. Van Ifostrand^s Publications. 



GILLMORE'S FORT SUMTER. Official Report of Operations 
against the Defences of Charleston Harbor, 1863I Comprising 
the descent upon Morris Island, the demolition of Fort Sumter, and 
the siege and reduction of Forts Wagner and Gregg. By Mai. -Gen. 
Q. A. GiLLMORi, U. S. Volunteers, and Major U. S. Corps of Engi- 
neers. With 76 lithographic plates, views, maps, eta i vol, 8vo. 
j Cloth, $10; Half-Russia; $13. 

•* Qaoenl Oinmon hat M^oyed and lm]>roT«d tome Twy iiiuiMial opportunltlai fw adding to 
the Uteretnre of mlUUry tcience, and for making a permanent record of bla own pr ofee a l o n al 
achleTementa. It haa flillen to hla lot to ooodoet aome of the meet atrlldng operationa of the 
war, and to make trial of Inteceating experlmante In engineering and artiUeiy which were both 
caloUatcd to throw light npon aome of the great potnta of enrrant diacoaalon In mllltai7art,and 
alao toflz the attention of apeetaton In no ordinary degree. 

** Ula report of the aloge of Fort PnUudd thoa almoet took the form of a popokr adentUe 
treatlae ; and we now hare hla report of hla opemtlona agalnat Forta Wagner and Samter, gtven 
to the pnbllo In a Tolnme whleh promlaea to he eren more attraetlTe at bottom, both to the 
aclentlflo and the general reader, than Ita predeceeaor. 

**The volume la lllnatnted hj aerentj-alz platee and Tiewa, whleh are admirably ezecnted, 
and by e fow ezoeUent mape; and Indeed the whole atjle of pabllcatlon la anch aa to reflect 
Uie hlgheat credit open the pabUahera.**— Apffon ZteUjy AOMrOnr. 



SUPPLEMENTARY REPORT to the Engineer and Artillery Opera- 
tions against the Defences of Charleston Harbor in 1863. By 
Major-General Q. A. Gillmork, U. S. Volunteers^ and Major U. S. 
Corps of Engineers. With Seven Lithographed Maps and Views. 
I vol., 8vo. Cloth. $5. 



lEGE AND REDUCTION OF FORT PULASKI, GEORGIA. 
^ Papers on Practical Engineering. No. 8. Official Report to the 
U. S. Engineer Department of the Siege and Reduction of Fort Pu- 
laski, Ga., February, March, and April, 1863. By Brig. -Gen. Q. 
A. Gillmork, U. S. A. Illustrated by maps and views, i vol., 
8vo, cloth. $3.50. 



PRACTICAL TREATISE ON LIMES, HYDRAULIC CE- 
MENTS, AND MORTAR& Pipers on Practical Engineering, 
U. S. Engineer Department, No. 9, containing Reports of numerous 
experiments conducted in New York City, during the years 1858 to 
1861 inclusive. By Major-General Q. A. Gillmori, U. S. Volun- 
teers, and Major U. S. Corps of Engineers. With numerous illus- 
trations. One volume, octavo. Cloth. $4. 



SYSTEMS OF MILITARY BRIDGES, in Use by the United States 
Army ; those adopted by the Great European Powers ; and such 
as are employed in British India. With Directions for the Preserva- 
tion, Destruction, and Re-establishment of Bridges. By Mai -Gen. 
Grorgk W. Cullum, Lieut -Col. Corps of Engineers, United Sutes 
Army, i vol, octavo. With numerous illustrations. Qoth. $3.50. 
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